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PREFACE. 


Tuts book is based upon Mr. Pendlebury’s Arvth- 
metic for Schools, and upon the scheme suggested by 
the Education Department for students in Evening 
Continuation Classes. It also meets the requirements 
of pupils on the modern, or mercantile, side of secon- 
dary schools, who may be preparing for a business 
career. 

It is assumed that students have already had a 
good grounding in the simple and compound rules, the 
reduction of weights and measures, elementary frac- 
tions, and the unitary method of solving problems ; 
but methods which shorten work in the simple and 
compound rules are fully dealt with in this book. 

Decimals are considered immediately after the 
simple rules, and are treated as an extension of the 
ordinary mode of representing whole numbers. Me- 
thods of approximation are explained, and are in- 
troduced in connection with practice, interest, and 
discount. Short methods for the mental calculation 


of prices are also given. 


vi PREFACE 


The sections dealing with such important branches 
of Commercial Arithmetic as Percentages and their 
applications, Bills of Exchange, Foreign Exchange, 
and Stocks and Shares, are as complete as the neces- 
sary limits of space allow. 

Apprentices in building trades, attending classes 
held by the various authorities for Technical In- 
struction, will find the sections on Areas and Quantities 
treated more fully than is usual in books on Arith- 
metic. 

The questions for written work are carefully 
_ graduated, and are such as are met with in actual 
business. Throughout the book, examples have been 
taken from papers set at Oxford and Cambridge 
Local Examinations, and by the Education Depart- 
ment, the London Chamber of Commerce, the Society 
of Arts, the College of Preceptors, the Institute of 


Chartered Accountants, and other examining bodies. 


September, 1898. 


In the Second Edition a chapter on Mixtures was inserted. 
In the Third Edition parts of the sections on Multiplication, 
Decimals, and Approximations have been altered. 


C. P 
February, 1904. 
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TABLE OF BRITISH WEIGHTS AND MEASURES. 


Also 10 sq. arg 
or 4840 sq. yards 


or 1760 yards 
Also 100 links 2 


Avoirdupois Weight. 


16 drams make 1 ounce (oz.) 

16 ounces ...... 1 pound (\b.) 
BSipounas sy | lee keen 1 quarter (qr.) 

4 quarters 

bpd te } bk. 1 hundredweight (cwt.} 
20 hundredweight ...... 1 ton, 
Linear Measure. 

12 inches make 1 foot (ft.) 

SeleCby aa oT kre 1 yard (yd.) 
HaVATOS anne cee: 1 rod, or pole (po.) 
AQepoless == eres 1 furlong (fur.) 


8 ene rae 1 mile (m.) 


or22 yardsj 0 1 chain, (ch.) 


Square Measure. 


144 sq. inches make 1 sq. foot (sq. ft.) 
9 sq. feetia——— aan 1 sq. yard (sq. yd.) 
SO Se VaArdse: = eae 1 sq. rod, sq. pole, or perch (per.) 
Ajeperches; = 20 9%... 1 rood (ro.) 
4 T0008 — #erae 1 acre (ac.) 
GA0RACreS me 4 Meas 1 sq. mile (sq. m.) 


Cubic Measure. 


1728 cubic inches. make 1 cubic foot (cub. ft.) 
Ofrcublie tect. © — ans 1 cubic yard (cub. yd.) 


Liquid Measure. 
4 gills make 1 pint (pt.) 


Sepints, aces 1 quart (qt.) 
4 quarts ...... 1 gallon (gall.) ~~__ 
36 gallons ...... 1 barrel, ey 
Dry, or Corn Measure. Measure of Number. 
4 gills make 1 pint (pt.) 12 units muke 1 dozen 
ALA 5S 1 quart (qt.) OOmanes can 1 score 
4quarts ...... 1 gallon (gall.) PETA OZeN ee mae + kee 1 gross 
2 gallons —...... 1 peck (pk.) Ovo OSS aa ae sae 1 gt. gross 
BePCCKS 9 sei:s0- 1 bushel (bush.) | Also 24 sheets of paper ...... 1 quire 
S bushels ...... 1 quarter (qr.) oorouiress 99 v8 1 ream 
HOSEAMS = 1 bale 
Measure of Time. 

60 seconds make 1 minute (min.) 

60 minutes We neste 1 hour (hr.) 

DAMN OUTS ao mm trast 1 day 

OLY Se ue 5 1 week eS 
28, 29, BOL GAY Sie) tot igemn so 1 calendar month 
: 2 calendar months ...... 1 year 
SE CENA ee 1 common year 
SpOnGaV Ss: awe Shore 1 leap year 


OOnyearss = ae 1 century. 


TABLE OF METRIC WEIGHTS AND MEASURES. 


Linear Measure. 


10 millimetres make } centimetre (em.) 
10 centimetres ... | decimetre (dm.) 

10 decimetres 1 METRE (m.) 

10 metres .. | decametre (Dm) 
10 decametres .. . | heetometre (1m.,) 
10 hectometres .. | kVometre (Kin. 
10 kilometres . Lmyriametre ( Mm.) 


Square Measure. ; 


1O0 sq. Milimetres make | sq. centimetre 


100 sq. centimetres ...... 1 Sq, dacimetre 
100 sq. Gecimetres =... sq. cy or 1 centiare 
10 centiares é dec 


10 deciares ; 
or 100 sq. metres | ae “LARE or eR decametre 


10 ares wigs LE Mecare | 
10 decares r e 
or 100 sq. decametres f°" by ae. BRAY ohobems oe 


100 sq. hectometres |... I sq\ kilometre. 


Cuble Measure. | 
1000 cu, millimetres make | eu sae 


1000 cu, centimetres ..,... t eu, deck 

1000 cu. decimetres | . : 

or 10 decisteres fos LSTBRE gr 1 cn, metre 
Wsteres 1 deoagher \, 


i 
Measure of Capacity, 


10 millilitres make 1 contilitre (el.) 
-10 centilitres veo fl Gecditre (QQ) 
10 decilitres lu i) 1) 

oy 1000 eu. centimetres | > : \ 
1Gaies ee 1 decalitre ( 
lWdecalitres §  ...J p hectolitre 


\ 


Measure q@ 


nN vee 


10 milligrammes make tigramme|(ce.) 
10 centigrammes ee TM 

10 decigrammes =... 
10 grammes TR RQ’ 
10 decagrammes se... Pramme (ite) 
10 hectogrammes kilpeta . 

10 kilogrammes 
10 myriagrammes 
10 quintals 


GOLD STANDARD COUNTRIES. 


Standard | Grains of Exchange | 
Coin. 'Fine Gold. Value. 
United Kingdom . Sovereign | 113°0016 | —- 
United States Dollar 
(gold) . | 232199 | 49-294. 
German Empire Mark . § 5813 | 11°745d. | 
Austria-Hungary (a). | Florin > 94099 | 19°985d: 
Holland and Dutch | Florin or | ,~~ | 
Colonies | Guilder . 9°3335 | 19°84d. 
Norway, Sweden, and | 
Denmark . . | Krone 62227 ; 18°2d. 
Turkey Pound 102°0799 | 216°8d. 
Egypt . Pound 114-7781 | 243°773d. 
France Franc. 44803 951d. 
Italy Lira 4°4503 951d. 
Belgium . Franc. 4°4803 951d. 
Spain. . . | Peseta 4°4803 951d. 
Switzerland . . | Franc. 4°4803 9°51d. 
Greece ~~. os | Drachma 4°4803 951d. 
Bulgaria . | Leva’. 44803 | 951d. 
Roumania Ley 44803 951d. 
Servia. . Dinar. 44803 | 9 dld. 
Portugal (a) | Milreis 25 0885 | 53°278d. 
Brazil (a) . | Milreis .| 12°682 | 26°9385d. 
Russia (a) : | Rouble . 
(old) 17°92 | 38:060d. | 
: Peso 22402 | 47°575d. 
A Peso 24015 51:004d. 


Sub-divisions. — 


100 cents. 
100 pfennige. 
100) kreutzer. 


100 cents. 


100 Gre. 

100 piastres. 
100 piastres. 
100 centimes. 
100 centesimi. 
100 centimes. 
100 centimos. 
100 centimes. 
100 lepta. 

100 stotinkis. 
100 banis. 
100 paras. 
1400 reis. 
1000 reis. 


100 copeks. 
100 centesimi 


100 centesimi. 


yertible paper. 


(Trade Dollar | 


| silver. 


Grains “aeps 
Standard Coin. of Witte age me 
India . . | Rupee. 165°0 
Russia | Rouble 277°722 | | Except in the 
Mexico Dollar. « . | 377°168 | | case of India, 

5 a | the exchange | 
ee 2 A 4 51G A value in gold 
J peagghei) oe (reise he || depends upon 

apa eh” Be al tthe market 
oe - es » Vpgleositnrice o i 
Siam. . ‘ica 


Sub-divisions. 


16 annas. / 
100 copeks. 
100 cents. 


1000 cash. 
100 sen. 
20 shahis. 
a2 phataaneay 


aap 
ie 
| 


| 106 cents. ] 
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COMMERCIAL ARITHMETIC. 


PARY-1. 


SIMPLE ADDITION. 


1. In the addition of columns of figures we begin at 
the right-hand column by adding up the units. The words 
employed, either orally or mentally, should be as few as 
possible. 


Example. Add together 739, 62604, 85, 91876, and 8753. 
We arrange the numbers as in the margin. 
The mental steps are as follows :— 


Gi) 9,14, 18, 27; write down 7 and carry 2. 739 
Gi) 7, 14, 22,25; write down 5 and carry 2. 62604 
(iii) 9, 17, 28, 830; write down O and carry 3. 85 
(iv) 11,12, 14; write down 4 and carry 1. 91876 
(v) 10,16; write down 16. 8753 
164057 


It is usual to begin at the bottom of each column and add 
upwards. 

2. The correctness of the result may be tested by adding 
again, beginning at the top of each column. 

The result of addition is called the sum or amount of 
the given numbers. 

8. The mark + placed between numbers denotes that 
they are to be added together, and is called the sign of 
addition, or plus. 

4. The calculations of totals sach as are given on the 
next page are very often required in commercial work. 

B 
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EXERCISE I. 


Add together (i) the vertical colu 


mns; (ii) the horizontal 
ill be equal to the sum of 


the totals of the vertical columns or that of the horizontal rows. 


rows. 


gross total, which w 


Verify the 


[eq], | 
a : ‘4 > f : TPIS] 
Ssol : , | } a 
8 18 cP rats PLOCUS | uM | 2 Sea 
q i) pegge| oer | epee | 969% | GPIB | 690% | OBOST Gees | BFFLT E2OF .| (ST) 
criol |eze | orest| esor | 69et | 6oTes| 66st | GL00T | zoes |ST9 | O6LL | (ZT) 
HLTA OL86 | O8BSLT | G9LBT. | G9L86 | STSLT | 9L0G | SEGT% | LE9Z | ELVESY | 9LGET (9T) 
9 SDitil| GOLBT | G9L6 | PEPLT | SPST | E86LF | 6LGZS | SZG9T | 689T | Gogh | LEGO | (GT) 
5091] 696% | 68L9T | FS69T | SEPT | IzePL | GIEST | ZL4G6 | 2Cr | SBFT | e209T | (FT) 
= S9C\| L8ZE9 | BLT |-96LET | FEET | S86T | S87L | £968 'GOPL | PZFZT| L896 | (ST) 
Lick ecsr | zene | ne9eT | Fez9¢ | sense | 9cee | 6ze | s6s | escE | Tese | (ZT) 
f LZGSL| BL9T | S69LT | BOSE ZPIEE | GIS | OOFL PELE | 88P | S609 | (TT) 
=, 101!|/96G |8L96 | S6LOT | GFEGT | SZLVE| 960 | FLOG  S6LEG|) EL9 | L68%G (OT) 
205)01| 2896 | SLPES | S6LFT | IZ89L | 6L99 | GOVE | FIST | S69ST | GEG OBIT | (6) 
o7 09S5c aLTer | Tero | LESEL e96LT | SZLPE | O6S9 | 99186 6897 | FOE | S6zrS 8) 
165301] 286 | SLEBT | G8LET | L866 | GELZE| 8BZ6_ | 6ST | LIV | GLOL | GV6T (2) 
ZT) "OC| 9e3L | 68L99 | SF8ET | 9L86 | OF869 | 889ET| 9L96 | OLL | L6rL | GOS6 (9) 
LTH S46! 9T6S’E | FEST | GLGSS’ | SEBET | FZ9L | GIZST| SLOPT | OTZ | LESGT | G6E8E (g) 
LOf) L68EF | G96 |.6999E | 96E9T | SEBTT | SEILT LISS | GE6L9 | GSPET | TE908 (F) 
AC 50 L'| GSLTE |-L78E_ | GOTO || 68PST | E8PS6 | 6E9L | SV86T | LEGT | C0G_ | S6TOT (g) 
4 OC! E8hZ | LOPET | 986EF | 9B88T | L268 | Z8VLT| 69FS | SPOT | TLL9 | BaEEF | () 
> ¢hi-GLe | POLET | LIPS | G9SBT | T6E9T | SS6LT | OSB | FEE | LLOGT | 9EL8¢ (T) 
e300, ) o£ i H +3) a cl a 9 a V 
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SIMPLE SUBTRACTION. 


5. Instead of the common process in subtraction, the 
student will often find it convenient to determine how much 
must be added to the subtrahend to make up the minuend. 


Example. Subtract 27568 from 32102. 
We are to find what number added to 27568 will make 82102. 
The mentai steps are as follows :— 
(i) 8 and 4 make 12; 
write down 4; 


(i) 1 to 6 make 7, and 3 make 10; ; 
Wie A ee 3: 32102 Minuend 


(iii) 1to5 make 6,and 5 make 11; 2968 Subtrahend 
write down 5; 4534 Difference 
(iv) 1 to 7 make 8, and4make12; “~~ 
write down 4; 
(v) 1 to 2 make 3. 
aa the operation stops, and we find the difference to be 
6. The correctness of the result may be tested by adding 
the difference to the ‘subtrahend ; the result should be the 
minuend. 


Te The mark — (called minus) placed between two num- 
bers denotes that the second number is to be taken from the 
first. 


8. The process of Art. 5 is especially useful when ij 
is required to subtract from a number the sum of several 
numbers. 


Example. -In one operation take the swum of 19782, 23467 
and 6257 from 61384. - 

We add each column of the subtrahends and subtract ea¢ 
gum from the corresponding top part of the line. Thus :— 

(i) 11;. 18 and 6 make 24; write down 6 and 


carry 3, 61384 
(ii) 10; 16; 21 and 7 make 28; write down 7 ——, 
and carry 2. 6257 

(iii) 9; 138; 15 and 8 make 23; write down 8 23469 
and carry 2. 19782 

(iv) 11; 14; 20 and 1 make 21; write down 1 11876 
and carry 2. ae 


(v) 3; 5and 1 make 6; write down 1. 
Hance the result is 11876, 
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EXERCISE II. 


Perform mentally the operation indicated below :— 


(1) 4176832 — 3747898. (2) 38741698 — 2097899. 
(3) 5681425 — 5673829. (4) 9876123 — 4388678. 
(5) 81073869 — 2198070, (6) 4169025 — 2199896. 
(7) 7684192 — 6998437, (8) 4712386 — 3298049. 


(9) 6993481 + 3499763. (10) 7416931 — 6189708. 
(11) 9841672 — 3982895. (12) 8281074—3197685. 


In one operation take the sum of 

(13) 1682, 3675, 3297, 6324, 6369, 7624, 3746 and 8367 
oe 7621, 6845, 4194, 1890, 1889, 9CG1 and 4729 
Barth, cars 5482, 1234, 9783, 4713, 7248, 3697 and 8846 
mae) 4261, 3150, 9716, 6427, 1234, 5678, 9357 and 9184 
Cie 1364, 8887, 7776, 6841, 9372, 5284 and 4819 
O88 6314, 7848, 6794, 2476, 8756, 7539 and 4837 
mM), 8310, 7893, 9123, 4573, 3698, 4397, 5793 and 7931 
0) 52h 3746, 4398, 7435, 7479, 8735, 4857 and 9478 
from : 


SIMPLE MULTIPLICATION. 


9. Iftwo or more numbers be multiplied together the 
result is called the product, and the numbers multiplied are 
called factors of the product. 

Thus 6, being the result of multiplying 2 by 3, is called 
the product of 2 and 3; and 2 and 38 are called the factors 
of 6. 


Multiplication is denoted by an ¢nclined cross x, called 
the sign of multiplication. 
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10. The following example will explain the usual method 
of the multiplication of numbers greater than 12. 


Example. Multiply 5763 by 154. 


This means that we take the first num- 5763 
ber 154 times over. But 154=100+50+4. 154 
If therefore we multiply 5763 by 4,then by “Sanco ; 
50, and then by 100, and add the results Mat. a aes 
together, we shall get the product required. 576300=100 a 
We arrange the work as in the margin. x Baths 


887502 =154 times. 


It is customary to omit the final zeros of the 2nd and 8rd 
lines, placing each product wth tts last digtt under that multi- 
plying digit which produces tit. Uence we see the meaning 
of the common rule. 


11. Products are usually obtained as in Art. 10, but it 
would be better for some purposes if we were to multiply first 
by 100, then by 50, and last of all by 
4. We should thus get the different 5763 Multiplicand 
parts of the result in the order of their 154 Multiplier 
greatness and importance. 57630 

The operation would then appear 988150 
as in the margin; the successive pro- 93052 
ducts being placed with their right- _“°-°* 
hand digits in a column. 887502 Product 


Notge.—In the multiplication of decimals it will often be 
found convenient to adopt the method of Art. 11. 


12. Ifthe multiplier ends in 0, or a series of 0's, these 
O’s may be ignored in forming the successive products; but 
we must then place the same number of 0’s at the end of the 
final result. 


Example. Multiply 7894 by 70; and by 700. 


7894 7894 
70 700 
552580 5525800 


In the first case we simply multiply by 7 and add a 0 to the 
product ; and in the second case we add two 0’s. 
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13. If one or more of the digits of the multiplier be 0, 
these 0’s may be ignored in forming the successive products ; 
but the pupil must be particularly careful to place each pro- 
duct so that its last digit comes under the multiplying 
figure. 


Example. Mu'tiply 2154321 by 300203. 
2154821 


300203 
6462963 
4308642 
6462963 


646733627163 
In order to become quick at mental arithmetic the pupil 


should make for himself, and learn, the extended multiplica- 
tion table as far as 20 times 20. 


tl 


EXERCISE III. 
Perform the operations indicated below :— 


(1) 3617305 x 9800. (2) 4720670 x 39000. 
(3) 5630750x 52700. (4) 2154321 x 9068. 
(5) 3174925 x 7008, (6) 4703006 x 5207. 
(7) 7078050 x 8070. (8) 6300760 x 5060. 
(9) 7098540 x 9049. (10) 5080600 x 70090. 
(11) 7380060 x 50904. (12) 8000070 x 60800. 


SHORT METHODS IN MULTIPLICATION. 
14. For some multipliers special methods may be adopted. 

(i) To multiply by 9. 

We know that 9=10—1. Hence, if we multiply the 
number by 10 we take it once too often; if therefore we sub- 
tract the number itself from this product, we clearly get the 
same as if we had multiplied the number at once by 9. 


But the product of a number by 10 is obtained by merely 
placing a O at the end of the number. Heace multiplication 
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by 9 is reduced to simple subtraction of one number from 
another. 
For example, 10 times 6729403 = 67294030, 
and OM COmaseectsee = 6729403, 
..* by subtraction, 9 times ......... = 60564627, 


(ii) To multiply by 99, 999, 9999, 99999, etc. 
These may all be treated in the same way as. 9; for 


SEs altoid) 
999= 1000-1, 
9999= 10000—1, 
99999 = 100000 —1, ete. 


Hence we place at the end of the number as many 0’s as 
there are 9’s in the multipher, and from the result we sub- 
tract the number itself. 


(iii) To multiply by a number differing but little from 
10, 100, 1000, 10000, etc. 


Example. To multiply 763021 by 99996. 


We know that 99996=100000—4. Hence in this case we 
place five 0’s at the end of the multiplicand, and from the 
result we subtract 4 t2mes the multiplicand. 


Thus cet times 763021 = 76302100000, 
phbasbacodHnnasos = 305 52084, 
99996 Sob GRDOGDEROCRSO = 76299047916. 


(iv) To multiply by 5. 

We know that 10 is twice 5. Hence if we multiply by 
10 the result is twice as much as it should be. We therefore 
divide this result by 2. 

Thus 10 times 763021 = 7630210, 
Dy Aes 763021 = 3815105. 


One advantage of this process is that we obtain the figures 
of the result in their proper order, beginning at the left 
hand. 


* The sign .. is used to denote therefore. 
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(v) To multiply by 25. 

We know that 100 is 4 times 25. Therefore, to multiply 
by 100, we place two 0's at the end of the multiplicand, and 
divide the result by 4. 

76302100 


Thus 763021 x 25= Z 
= 19075525. 


vi) To multiply by 125. 
In this case, for similar reasons, we place three 0’s at the 
end of the multiplicand, and divide the result by 8. 
Thus 7602 ta (j= ee 
= 95377625. 


(vii) To multiply by 625. 
In this case we place four 0’s at the end of the multipli- 
cand, and divide the result by 16. 


hus 763021 x 625 = Geer ee 
a) 


= 476888125. 


(viii) To multiply by any number from 11 to 19 in one 
line. 


The following process may be adopted :— 

Multiply by the units’ digit, and at each step add the 
Aigit on the right hand in the multiplicand, until the last 
digit on the left hand is reached; the last digit is then 
brought down and the digit last carried added to it. 


Example. Multiply 68176 by 18. 
The mental steps are as follows :— 
(i) 8x6=18; write down 8 and carry 1. 
(i) 8x7=21; and 1 carried make 22; and 6 make 28; write 
down 8 and carry 2. 
(iii) 83x1= 3; and 2 carried make 5; and 7 make 12; write 
down 2 and carry 1. 
(iv) 3x8=24; and 1 carried make 25; and 1 make 26; write 
down 6 and carry 2. 
(v) 3x6=18; and 2 carried make 20; and 8 make 28; write 
down 8 and carry 2. 
(vi) 2+6 (the last digit)=8; write down 8; 
*, 68176 x 18=886288, 
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EXERCISE IV. 
Using the shortest method, multiply 


(1) 768395 by 9. (2) 274876 by 99. 
(3) 823548 by 999. (4) 657429 by 9999. 
(5) 528754 by 97. (6) 487651 by 994. 
(7) 348916 by 9995. (8) 475628 by 9980. 
(9) 325739 by 9987. (10) 732854 by 5. 
(11) 584397 by 25. (12) 854693 by 125. 


(13) 369502 by 625. (14) 769425 by 3125, 
(15) 527864 by 250. 


Multiply in one line 


(16) 3726954. by 11. (17) 4637845 by 12. 
(18) 5938621 by 13. (19) 6892147 by 14. 
(20) 5789214 by 15. (21) 6843297 by 16. 
(22) 5743296 by 17. (23) 6934578 by 18. 


(24) 8912456 by 19. 


15. The pupil should keep a careful watch for such a 
relation between the digits of the multiplier as is used in the 
following examples, where one digit (or set of digits) in the 
multiplier is contained in another set of digits. 


Lxample i. Multiply 78932 by 12111. 
We notice that 12111=12100+11, 


and that 12100=1100 times 11. 
We may arrange the work in two lines, thus :— 
78932 
12111 


868252 (i) 
955077200 (ii) 


955945452 


The line (i) is 11 times 78932; the line (ii) is 1100 times (i), 
and therefore 12100 times 78932. 
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Example ii. Multtply 78932612 by 5678109. 


We notice that the multiplier=9 + 8100+ 5670000. We may 
arrange the work in three Jines, thus :— 


78932612 
5678109 
710393508 (i) 
639354157200 (ii) 
447547910040000 (iii) 
448187974590708 


The line (i) is 9 times the multiplicand; (ii) is 900 times (i) 
and therefore 8100 times the multiplicand ; (iii) is 700 times (11) 
and therefore 5670000 times the multiplicand. Consequently 
the sum of these three lines is the product required. 


Kxeample iii. Multiply 78932612 by 567981. 


We notice that the multiplier =900+81+567000. _The work 
may be arranged in three lines, thus :— 


78932612 
567981 
710393508 = 900 times the multiplicand 
6393541572 = SIPGUMES wisccoceeeer eects - 
AVA Uri AtPEM(O ONE = INRO OO RAGINSS! Kooscaccocneoceaasnonaes 
44832223896372=DB679S1 times ...c..ceseceeeceeseeees 


Norr.—At each step the right-hand figure of the product 
must be placed under the right-hand figure of the part which 
is the multiplier at that step. 


EXERCISE VY. 
Multiply in two lines 
(1) 387234 by 648. _/ (2) 62089 by 287. 
(83) 12895 by 279. (4) 73985 by 255. 
(5) 84527 by 183. (6) 89874 by 568. 
(7) 58479 by 364. (8) 36874 by 1089. 
(9) 46789 by 18212. (10) 562875 by 945. 
(11) 253769 by 763, (12) 202842 by 324. 
(13) 632047 by 525. (14) 869875 by 832. 
(15) 527698 by 9108. 
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EXERCISE VI. 
Multiply in three lines 


(1) 361428 by 48126. (2) 463189 by 64164. 
(3) 236975 by 54273. (4) 529875 by 72369. 
(5) 693716 by 83296. (6) 887695 by 63672. 
(7) 141651 by 42856. (8) 816849 by 27309. 
(9) 729834 by 82864. (10) 3829754 by 36448. 

(11) 698327 by 81936. (12) 731865 by 25525. 


16. The correctness of a product may be tested by the 
process called casting out the nines, which is as follows :— 


Divide the sum of the digits of one factor by 9, and find 
the remainder ; divide the sum of the digits of the other 
factor by 9, and find the remainder ; ‘multiply the two 
remainders together, and divide the resutt by 9. The re- 
mainder after tnis last diviston should be the same as the 
remainder when we divide the sum of the digits of the pro- 
duct by 9. 


If these remainders are different, the product is certainly 
wrong; if they are the same, we cannot say that the product 
is certainly right, but it is very likely to be so. 


Example. Multiply 815 by 427, and prove the result by 
“casting out the nines.” 


875 
427 


8500 
1750 
6125 


373625 


Cast out the nines from the multiplicand, and place the 
remainder 2 on the left hand of the x. Cast out the nines from 
the multiplier, and place the remainder 4 on the right hand of 
the x. Multiply these two remainders and place the result 8 at 
the top of the x. Next cast out the nines from the product, and 
place the remainder 8 at the bottom of the cross. Since the two 
remainders agree we can conclude that the product is correct. 
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~~ SQUARES. 


17. The product obtained by the continued multiplica. 
tion of a number by itself is termed a power of the 
number; and the number of times the number is multiplied 
is called the index of the power. Thus 10x 10 is the second 
power, or the square of 10. It is indicated by 10?, the 
index being 2. 


18, The following principles may here be enunciated :— 


i. The square of the sum of two numbers is equal to the 
sum of their squares, plus twice their product. 
(35)? = (80 + 5)? = (380)? + (5)? +2 x 80x 5 
= 900 + 25 + 300 
= 1225. 


li. The square of the difference of two numbers is equal 
to the sum of their squares, minus twice their product. 
(47)? = (50 — 3)? = (50)? + (3)? —2 x 50 x3 
= 2500 + 9 — 300 
= 2209. 
ili. The product of the sum and the difference of two 
numbers is equal to the difference of their squares. 
42 x 38=(40+4 2) (40 —2) = (40)? —(2)? 
=1600—4 


= 1596. 


These principles may be remembered in their algebraical - 
form ;— 
i. (a+b)? =a2 +02 420d; 
ii, (a—b)?=a?+b?—2ab; 
ili, (a+b) (a—b)=a?—O*, 


EXERCISE VII. 
Square mentally the following numbers :— 


(1) Dh. = Si@)edde BY HBB pees 1 Be: (5) 47. 
(6) BG. (2A. BRO” es eo es 
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FACTORS AND PRIME NUMBERS. 


19. Any number which divides another without a re- 
mainder is called a measure of that number. 
Thus 8 is a measure of 48. 


20. Any number which contains another an exact num- 
ber of times is called a multiple of that number. 
Thus 48 is a multiple of 8. 


21. All numbers are multiples of unity, and each contains 
itself once. Any number can therefore be divided by itself and 
by unity, but if it cannot be divided without remainder by 
any other number it is said to be prime, and is called a 
prime number. 

We may therefore define a prime number as a number 
which has no factor or divisor but itself and unity. 

Numbers which are not prime are called composite. 

It will be seen that 2, 3, 5, 7, 11, 18, 17, etc., are prime 
numbers, and that 4, 6, 8, 9, 10, 12, 14, 15, etc., are composite. 


22. Such a number as 12 is the product of 6 and 2, also 
of 4 and 3, and also of 2, 2 and 3; but the last of these sets, 
namely 2, 2 and 3, has a property which the others have not, 
for 2, 2 and 3 are all prime. 

No number can be separated into prime factors in more 
than one way. When therefore we speak of separating a 
number into factors, we shall generally mean prime factors. 
Thus 12x Xoo eS: 
and, similarly, 60=2x2x3x5=2?x3x5., 


23. The prime factors of a number can be found by try- 
ing the prime numbers in succession, beginning with 2. When 
we have found one factor, we divide the number by it, and 
then treat the quotient in a similar way; and we continue 
this process until we arrive at a divisor which gives a quotient 
less than itself. 

For example, in the case of the number 150, we try divisors 
2, 3, 5, 7, 11 in succession; but when we try 13, we get a 
quotient 11 and aremainder 7. The quotient 11 being less 
than the divisor 13, we need-try no further. All prime 
factors of 150 lie therefore between 2 and 11 inclusive. 
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What numbers should be tried will readily be seen after 
a little practice, but it will be well to remember the following 
rules of divisibility, the proofs of which will be useful 
exercises for the pupil. 

(i) 2 isa factor of all numbers whose last digit can be 
divided by 2. 

(ii) 4 isa factor if the number composed of the last 2 
digits can be divided by 4. 

(iii) 8 is a factor if the number composed of the last 3 
digits can be divided by 8. 

(iv) 5 is a factor if the last digit be either O or 5. 

(v) 10 is a factor if the last digit is 0. 

(vi) 3 isa factor if the sum of the digits can be divided 
by 3. 

z (vii) 9 is a factor if the sum of the digits can be divided 
by 9. 
J (viii) 6 is a factor if both 2 and 3 are factors. 

(ix) 12 is a factor if both 3 and 4 are factors. 

(x) llisa factor if, when the 1st, 3rd, 5th, etc., digits 
are added together, and also the 2nd, 4th, 6th, etc., the differ- 
ence between these sums is 0, or can be divided by 11. 

(xi) Divisibility by 7 can be determined only by actual 
division. 

The prime numbers up to 100 are 1, 2, 3, 5, 7, 11, 13, 17, 
an = 29, 31, 37, 41, 48, 47, 58, 59, 61, 67, 71, 73, 79, 883, 

OF 
24. We will now apply these rules. 


Kxample. Find the prime factors of 183056. 

(i) 2is a factor because the last digit 6 can be divided by 2; 
hence 183056 =2 x 66528. 

(ii) 8isa factor of 66528, because it divides the sum of the 
digits, viz. 27; thus 1338056 =2 x 3 x 22176. 

(ii1) 11 is a factor of 22176, because the sum of the Ist, 3rd, 
and 5th digits is 9, and the sum of the 2nd and 4th digits is also 
9; the difference of these sums being 0, it follows that 22176 is 
divisible by 11. Hence 

183056 =2 x 8 x 11 x 2016. 


(iv) 9 isa factor of 2016, because the sum of the digits, viz. 
9, is divisible by 9. Thus we have 
133056 =2 x 8x 11 x 9 x 224, 
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(v) 4 is a factor of 224, because the number formed by the 
last two digits, viz. 24, can be divided by 4. Thus we have 
133056=2 x3,x tx 9x 4x 56 
Ao Xoo ACO =O x OX till 
The work shown above illustrates the application of the rules, 
put the process of separating a number into factors may be 
stated briefly thus :— 
8 ) 183056 
8 ) 16632 
) BOE ¢. 183056=8x8x9x8x7xil 
3) 231 Sea oat lls 


EXERCISE VIII. 


Separate each of the following numbers into its prime 
factors :— ; 

CL) 4.60: (2) 78. (3) 102. (4) 210. 

(5) 252. (6) 315. (7) 525. (8) 612. 

(9) 715. (10) 854. (11) 1831. (12) 1456. 

(13) 3675. (14) 4620. (15) 5250. (16) 11025. 


SIMPLE DIVISION. 


25. The process of finding how often one number is con- 
tained in another is called division. 
26. The number to be divided is called the dividend. 
27. The number by which it is divided is called the 
divisor. 
28. The result of division is called the quotient. 
29. The mark~is the sign of division. 
30. If the divisor be such a number as is easily fac- 
torized, we divide successively by the factors. 
Kxeample i. Divide 3726589 by 33, and find the remainder. 
We see that 85=5x7% We first divide 3726589 by 5; the 
quotient is 745317, and the remainder is 4 units. We now 
divide 745317 by 7; the quotient is 106473, and the remainder 
is 6 sets of 5. 
Hence the complete remainder after division by 35 
=6 sets of 5 and 4 units 
=6x5 untts+4 units 
=34 units. 
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Hence, to find the complete remainder we multiply the second 
remainder by the first divisor, and add the first remainder. 

The work is stated as aay — 

35 i. ) 8726589 
7) 745317.. SRE A 
~~ 106473...6 

Example ii. Divide 3762905 by 105, by short division, and 
find the remainder. 

105=3 x5x 7%. 
factors 3, 5, 7. 


We therefore divide successively by the 


5 {3 ) 8762905 


re ee y 1254301. 25 
| 7) 250860...1 e 
1 


After division by 3 and 5 the complete remainder is 5. To 
find the complete remainder after the next division, we consider 
15 as our first divisor and 5 as our first remainder. - 

We may proceed in this way, whatever be the number of suc- 
cessive divisors. 


31. The following short methods can be used for certain 
divisors. 

(i) To divide by 10, 100, 1000, 10000, ete. 

Strike out as many figures from the right of the dividend 
as there are O’s at the right of the divisor; these figures form 
the remainder. 

(ii) To divide by 5, 25, 125. 

We may multiply the number by 2, 4, 8, and divide the 
product by 10, 100, 1000, respectively. 


EXERCISE IX. 
Using the shortest method, divide 


(1) 64328946 by 15.~ (2) 74638201 by 36., 
(3) 63942527 by 63. (4) 87654321 by 378. 
(5) 16752600 by 256. (6) 18374121 by 105. 
(7) 25716953 by 162. (8) 67936497 by 648. 
(9) 48695687 by 792. (10) 61738972 by 5. 
(11) 27493862 by 50. (12) 87893178 by 500, 
(13) 73246837 by 25. 14) 76851738 by 250, 
(15) 68931634 by 2500. (16) 61738978 by 125. 
(17) 15433697 by 625. (18) 18374121 by 3125. 
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CONTRACTED METHOD OF DIVISION. 
(The Italian Method.) 


32. When the pupil has had sufficient practice in,long 
division, he may shorten the process by omitting the various 
products, and writing down only the successive differences. 


Example. Divide 13877136 by 3276. 
Adopting this principle, the work would appear thus :— 


3276 ) 18877186 ( 4236 
U1 
11793 
19656 

(a) The first difference, 773, may be obtained thus :— 

Multiplying 8276 by 4 we get 

(i) 4x6=24. We cannot take 24 from 7, so we increase 7 
to 27; we then subtract 24 from 27, and write down the re- 
mainder 3. 

(ii) 4x 7=28; to this we add 2, in order to make up for 
having increased the 7 to 27 in (i); thus 28 becomes 30. As 
before, we cannot subtract 30 from the digit 7 above it, so we 
increase 7 to 37; and subtracting 80 from 37, we eet a re- 
mainder 7, which’ we write down. 

(iii) 4x2=8; to this we add 3 to make up for having in- 
creased the 7 to 27 in (ii); thus 8 becomes 11. As before, we 
increase the digit 8 above it to 18, and subtracting 11 from 18 
we write down the remainder 7. 

(iv) 4x38=12; this becomes 18 when increased by1; sub- 
tracting 13 from the 13 in the dividend, we get no remainder. | 

Consequently the whole difference is 773. To this we affix 
the next digit 1 of the dividend, and proceed as before. 


(b) To obtain the first difference by the process of Art. 5, 
the mental steps would be as follows :— 


(i) 4x6=24; and 8 make 27; write down 8 and carry 2. 
(ii) 4x 7=28; and 2 carried make 30; and 7 make 37; 
write down 7 and carry 3 


ae 4x2=8; and 38 carried make 11; and 7 make 18; 
write down 7 and carry 1. 


(iv) 4x8=12; and 1 carried make 18. 
The difference, as before, is 773. peOs oa 
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“EXERCISE X. 
Perform the operations indicated below :— 


(1) 568089968 +113. v (2) 478921614 +258, ~ 
(3) 562809390 + 286. » (4) 234566950 + 362. ~ 
(5) 218492568 +504. (6) 634289535 + 891.. 
(7) 462184590 +745. (8) 234561519 + 789. 
(9) 321055835 + 865. (10) 476203005 +923. 
(11) 347478176 +1032. (12) 856286832 +1156. 
(13) 218477856 +1184. (14) 561084230-+ 1231. 
(15) 849628956 +1334. (16) 632450301 + 1562. 
(17) 342980706 +2841.t— (18) 732146548+3984.-~ 


(19) 3428908043321. (20) 103470632 +4283; 


33. The correctness of a quotient may be ascertained by 
multiplying the quotient by the divisor, and adding the re- 
mainder (if any) to the product. The result so obtained will 
be the same as the dividend, if the quotient be correct. 


34. The relation between divisor, dividend, and quo- 
tient in exact division may be written in either of the two 
forms 

Dividend + Divisor = Quotient, 
and Quotient x Divisor = Dividend. 
In inexact divison 
Quotient x Divisor + Remainder = Dividend. 


DECIMALS. 


35. The characteristic of the Arabic, or common, system | 
of notation is that each digit has a local value depending upon 
its position relative to the others, as well as an intrinsic 
value depending only upon itself. In the number 5555, for 
example, all the digits have the same intrinsic value 5, but 
the first represents 5 thousands, the second 5 hundreds, the 
third 5 tens, and the fourth 5 wnits. 


The local value of a digit increases therefore ten times for 
each place as we move from right to left, and diminishes to 
one tenth for each place as we go from left to right. The 
last digit always represents wnits, and the notation is suffi- 
cient so long as we are concerned with whole units only. 
When however we consider parts of a unit, the system does 
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not go far enough, but we shall find that we may represent 
any fraction whatever by placing digits to the right of the 
units’ place, and extending to them the same Principle of 
Local Value. 


For example, a digit 5 placed to the right of the units’ 
place may be considered to represent 55, of a unit, and a digit 
5 placed to the right of this to represent ;35 of the unit, and 
so on. 

The position of a digit determines also what is sometimes 
spoken of as its order. 

Thus in 62758, the digit 6 is said to be of the order 4, 
because it denotes 6 times 10; similarly, 2 is of the order 3, 
7 of the order 2, 5 of the order 1, and 8 of the order 0. 


36. In the case of a whole number, since the last digit 
always denotes units, we can at once from their position tell 
what is denoted by each of the other digits; but when the 
principle is extended to the right of the units’ place we must 
distinguish the digits in some special manner. We do this 
by placing a point immediately after the units’ place. 

If, for example, in 62758 the units’ digit is 2, we write 
the number thus—62°758 ; and we then see at once that it 
represents 


60+2+ 16 + Too ar 1000" 
In 62°758 the digit 7 is said to be of the order— 1, because 
it denotes 7 times 75 or 10°}; 5 is of the order—2, 8 of the 
order — 3, and so on. 


87. If there are no whole units in the number, we may 
place « zero before the point, or we may begin with the point 
itself. 

For example, we write such a number in the form 0°768, 
or in the form ‘768. 


38. An expression of the form ‘768 is called a Decimal, 
and the point is called a Decimal Point. 

The digits after the point represent the numerators of 
vulgar fractions whose denominators are 10, 100, 1000, etc. 
respectively, and the expression itself represents the sum of 
these fractions. 

We read a decimal by naming the digits in order. Thus, 
°15 is “decimal, one, five,” not ‘ decimal, fifteen.” 
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89. An expression such as 24°768, part of which re- 
presents a whole number, and part a decimal, is called a 
mined number. 

40. A decimal in which a digit, or a set of digits, is re- 
peated continually is called a Recurring, or a Periodic, or 
a Circulating decimal; and the repeated digit, or set of 
digits, is called the Period of the decimal. 

In the decimal equivalent to $ the period is 6; in + it is 
142857; in 2+ it is 54. 

41. Recurring decimals are abbreviated thus :— 

$ ig written 2-6, 
PR oicaegas oon 142857, 
and ET, opnscondoncs ‘954 ; 
the period being mar rked by dots over its first and last digits. 


42. Such a decimal as 142857, in which all the digits 
recur, is called a pure recurring decimal; and one such as 


‘954, in which one or more digits do not recur, is called a 
mixed recurring decimal. 


TO MULTIPLY A DECIMAL BY 10, 100, 1000, etc. 
43. Since ‘768 =~2 


6 8 . 
to troo tr000 3 


. 10x °*768=74+8,+ 58, = 768, 
and 100 x ‘768=70+6+4-.8, =768. 
Again, 0638 = iG = r90 Ey AGO sie o8o03 
sl OK 0638 = 35 +335 + 5e55 = 688, 
and “100 x ‘0638 =6 + 8, es yoy —=6'38. 
Hence, to multiply a ‘a ‘imal by 10, 100, 1000,...... , we 
move the decimal point 1, 2, 3,...... places r espectively to 


the right. 
EXERCISE XI. 


Multiply each of the following decimals successively by 
10, 100, and 1000, 


(1) 46. (2) 77. (3) “5. (4) °8. 

(5) 419. (6) 15:79. (Peet (8) “15. 
(9) 1:05. (10) -04. (11) -09. (12) 5-345. 
(13) -628. (14) -O15. (15) -O05. (16) +5283. 


(17) 2006. (18) +1579. (19) 14-0038. (20) -0528, 
(21) 0005. (22) -005781. (23) -000057. (24) -000001. 
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TO DIVIDE A DECIMAL BY 10, 100, 1000, etc. 


A4. Since 54:321=50444+ 4 725+2cbs, 
 B4801 BIOS pe Oey 8 A391, 


and 54321 -100=3 +r tr0s0 + rod00 t+ ro 000 
= "hAB2 1. 
Again, 543 = ip too ha G00) 


ae 543 + 10=785 +455 tastes 


oe '@. 5 4: Sate 
10 F100 +1000 + 19000 


='0543, 
and bi 2 100 = age ao0e te 1eees fa00 006 
= 00543. 
Hence, fo divide a decimal by 10, 100, 1000,...... , we move 


the decimal point 1, 2, 3,...... places respectively to the left ; 
and, if in any case there be no digits to the left of the point, 
we imagine 0’s to be there. 
EXERCISE XII. 
Divide each of the following by 10, 100, 1000 successively. 


Dy” 104-6. (Cia rare Gy daieo: 
(4) 361-1. (DP lor dd. (6) 14-0003. 
(7) 387-0007. (8) 28:03205. (), -L7:05706. 
(10) 48°76201. (11) 80/0012. (12) 83-00156. 
C13)" 34-19; (14) 1:05. (15). 5°345. 
(16) 2-006. Cee VI LOOS; (18) 5372. 
(Loo: (20) ‘87. (21) °628. 
(22) °04. (28) O15. (24) -005. 
45. Thefollowing property of decimals must be noticed :— 
160=75 +r60 +1000 =o +160 = 6, 
and 1600 =7'5 +765 +1000 t+ ros00 = 10 +t To0= 6. 


Hence we may place any number of zeros at the end of a 
decimal, or we may remove them from the end, without alter. 
ing the value of the decimal. 

We may similarly place a decimal point followed by any 
number of zeros at the end of a whole number without affect- 
ing its value, thus 3=3:0000..., and 126=126-00000.... 
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APPROXIMATIONS, 


46. For many purposes a sum of money is expressed with 
sufficient accuracy if it is correct to the nearest penny; in no 
case can we give or receive a fraction of a farthing. 

If we ask the time, we are usually content to be told the 
number of minutes past, or to, the hour; we do not generally 
care to know the number of seconds. 

Again, in stating the distance of a remote place, we are 
generally accurate enough if we state the number of miles 
as nearly as possible, disregarding yards, feet and inches. In 
the case of a fixed star, a million miles might be considered 
so small a portion of the whole distance as to be negligible. 

A number, or measure, is said to be approximately correct 
when it is sufficiently correct for the purpose to be served. 

If a weight is known to be 945843 grains, and if for 
a particular purpose we need not trouble ourselves with any- 
thing less than one-thousandth part of a grain, we may for 
this purpose consider the weight simply as 9-458 grains. 

When, however, we omit all figures after a certain decimal 
place, we must not ignore entirely the first of the omitted 
figures. The approximation, as far as three decimal places, in 
the case of 9°45843 is, as we have said, 9'458 ; but in the case of 
9:45853 the approximation would be 9°459, not 9:458. In the 
latter case 9:459 is ‘00047 too much, but 9°458 would be ‘00053 
too little. The error in taking 9°459 would therefore be less 
than in taking 9°458, and 9:459 is therefore the nearer, or 
more accurate, approximation. In fact an approximation, as 
far as a certain number of decimal places, does not mean that 
the figures which follow the decimal point are identical with 
the figures in the corresponding places of the true value, but 
that those figures make a number nearer the true value than 
the same number of any other figures would make. For 
example, a correct approximation to 62°19999642, as far as 5 
decimal places, would be 62°20000, although no figure in 
*20000 is the same as the corresponding figure in ‘19999. 
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We may state this in the form of a rule thus :—If the first 
of the omitted figures be 9, 8, 7, 6 or 5 we increase the last 
figure retained by 1; and if the first omitted figure be 4, 3, 
2, 1, or O, we make no such change, but we leave the last 
retained figure unaltered. Thus, if we retain 4 decimal 
places only, 

3:4562499 becomes 3:4562, 


but 3°4562501 becomes 3°4568. 


Whole numbers may be considered in a similar way. In 
tables of statistics, for example, we may find the hundreds, 
tens and units ignored. In such a case the nearest approxi- 
mation to 

37624392 would be 37624000, 
and that to 84304663 would be 84305000, 
and these approximations would be the numbers recorded in 
the tables. 


EXAMPLES. XII. (a). 


State the approximate values of the following numbers, 
retaining only two decimal places: 


(1) 87-4132. (2) 18°2051. (3) 243648, 

(4) 84174. (5) 4:5788. (6) 21°3626. 

Ki) arene (LL. (8) 19°8939. (9) 76381, 
(10) 23°4235. (11) 473848. (12) 10:2957. 
(13) °3*5968. (14) 15°9982. (15) 399°9997. 
(16) 246°7254. 


Write down the following numbers correct to the nearest 
thousand : 


(17) 36825. (18) 184869. (19) 91688, 
(20) 78869. (21) 45284, (22) 273724. 
(23) 88815. (24) 9073. (25) 147471. 
(26) 56943. (27) AT124, (28) 239968. 
(29) 323586. (30) 142172. (31) 14206. 
(82) 199924. (88) 197572, (34) 30791. 


(35) 120441. (86) 96702. (8% 399908. 
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ADDITION AND SUBTRACTION OF DECIMALS. 


47. We will now consider how to find the approximate 
sum of two or more numbers, or the approximate difference 
of two numbers, 7.e. the sum or the difference correct as far 
as a certain decimal place. 

Suppose, for example, that we require the sum and the 
difference of 3°79841159321 and 5°62018078024, correct to 
four decimal places. In each case we retain six decimal 
places (two more than the fowr which are to be correct), and 
we write the numbers in column as in the margin. 


In neither case do we write 5620181 
any figure in the 5th and 6th 3°798412 
decimal places of the result. The sum = 9°4186 
figure in the 5th place of the sum difference =1:8218 


would be 9, and we take account 

of it by writing 6 instead of 5 in the 4th place; and for a 
similar reason we write 8 instead of 7 in the 4th place of the 
difference. 


Norr. We retain in each number two decimal places 
more than we want in the result, because we cannot be sure 
of having the fowrth figure correct unless we know whether 
the fifth figure is one of the numbers 0, 1, 2, 8 and 4, or one 
of the numbers 5, 6, 7, 8 and 9. 


48. Whena result is correct to three decimal places it 
differs from the true value by less than ‘O01, ¢.e., it is correct 
to the nearest thousandth ; if it is correct to four decimal 
places, it differs from the true value by less than ‘0001, é.e., 
it is correct to the nearest ten-thousandth. 

49. A recurring decimal may be expressed in more 
than one form, according to the digit with which we 
begin the period. Thus in 5143, which is the same as 
5143143143148 ..... , we may consider the period to be 
either 148, or 431, or 314, and we may write the decimal as 
either ‘5143, ‘51431, or 514314. 

Example. Add together 5°762, +549, 1:204. 

We first alter the decimals so that the periods may begin at 


the same, @.e., at the third decimal placeinall. They thus become 
5'7626, 54954, 1204. 
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If we now carry on each decimal to the 8th place, it will be 
seen that the 9th column after the decimal point 576262626 
will be the same as the 8rd; the 10th the same as 5AQBAOBA, : 
the 4th, etc.; and similarly, the 15th the same as 12044 14 bien 
the 38rd and 9th; the 16th the same as the 4th and hl 
10th, and so on: thus the columns recur in periods of six. It 
follows, therefore, that the digits at the feet of these columns 
will recur; that is, the decimal part of the sum will also be 
periodic, and its period will consist of six digits. 

It will be seen, too, that the number of columns that recur, 
and therefore the number of digits in the periodic part of the 
result, must be the L.o.m. of the numbers of digits in the given 
periods. 

Next we notice that to the sum of the 8th column something 
is carried from the sum of the 9th. In order 
therefore that the 8th place in the result may  5°76262626|26 
be correct, we carry on each decimal to two *54954954/95 
places more; but these two placesmay beignored 1°20444444/44 
when the addition has been performed. SSO ARE 

The result is 7°51662025. (lash Ue 

Notr.—Two facts must be remembered :— 

(i) The sum of any number of recurring decimals is also a 
recurring decimal; (ii) The number of digits in its period is 
the L.c.M. of the numbers of digits in the given periods. 

The sum will however reduce to a terminating decimal 
when its period consists of 9’s only. For example, ‘09='1, 
‘069=-07, and 8:9=4. 


50. To subtract one recurring decimal from another we 
proceed on the same principle as in addition. 
EXERCISE XIII. 

Find to within one-hundredth the sum or 
(1) 23°7645, 136:489, 14:03675, 837865. 
(2) 861:15785, 73°86576, 13°248754, 10:68752. 
(8) °56275, :287523, :468259, :875625. 
(4) °4186541, 10°387527, 15°8764, -00457. 
(5) 38:5174275, 5:39875, 4°05, ‘005625. 
(6) 10:0265, 8:297535, :005875, °68715. 
(7) 38:1782543, -0125, 19°185265, 103°54375. 
(8) 13:06545, 5:0078525, 7387528, 85:45625. 
(9) 725298, 10:076987, 12:°0265, 13°875. 
(10) -05685, 13°25875, 14°48625, 15°625. 
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(11) 2:1881, -08,-3-16. 


(12) 75001, -80020, -789, 


85:12. 


(18) 2101, 243183, +1236, 45-29, 
(14) 193-090, -4071, 35:13, 76-5. 


EXERCISE XIV. 


Write down the result of adding the following decimal-~ 
across :— 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 


5, 8:22, 2333, 1-444. 
28:8, 2°5625, 3:125, 7-45. 


‘012, 4:21, -0012, -00045, 1-720004. 


75012, 750123, °7501234, 


075012345. 


12345, 23-4567, 345:°6789, 4567-8901. 

096, 4:007, ‘00769, 960, 875°9, 

10-007, 006, -0307, 2:3, -006. 

3:0008, 5037, 2:3, 1:01 1-001. 

(00185, 6700, 52°64, 8245, 1876-14, -817. 
365'414, 86512°3, 715-02, 28194, -0012, 46125-7, 


EXERCISE XV. 


Find to within one-hundredth the difference between 


(1) 
(3) 
(5) 
(7) 
(9) 
(11) 
(13) 


4:7538 and 5:29654, (2) 
10:62575 and 12:75. (4) 
15:218625 and 19°5. (6) 
43:575 and 50:01625. (8) 
7187568 and 83:75825. (10) 
143-029 and 174i. (12) 
1:634 and 3:1853. (14) 


783754 and 10°3268. 
13275856 and 14:178759. 
21:87562 and 32°726251. 
59:31525 and 60°8625. 
85:375654 and 100-0025. 
25:2086 and 32181. 
23°691 and 36:6571428. 
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MULTIPLICATION OF DECIMALS. 


51. When one or both of two numbers whose product 
is required have a large number of decimal places, the 
complete multiplication might be very laborious, and if only 
a few decimal places are needed in the product, the greater 
part of the result and of the labour involved would be useless. 
Under such circumstances it is important to be able to 
modify the ordinary process of multiplication, so that asmuch 
as possible of the profitless labour may be avoided. 


52. Suppose, forexample, that we require the product of 
1234567891 and 12°3456 as far as the 3rd figure after the 
decimal point. For the reasons stated in Art. 47 we will 
proceed as if we needed 5 decimal places. 


53. It has been noticed that it is quite immaterial 
whether, in multiplication, we begin with the right-hand 
figure of the multiplier, as has been usual, or with the left- 
hand figure. We may, in fact, use the figures in any order 
we please, provided we take due account of each figure’s place 
value. For our present purpose it is especially convenient 
to begin with the left-hand figure. To multiply by 12:3456 is, 
in -fact, equivalent to multiplying by 

10" 2-3, “04, ~-005," and ~°0096, 


and adding the results together. The calculation then 
appears as below :— 


123°4567891 
123456 
1234:56789)1 
246°91357/82 
37:03703)673 
4:93827| 1564 
°61728)89455 
°07407|407346 
1524'14813 551296 


54. It will hence be seen that as far as the required 
decimal places are concerned none of the figures to the right of 
the vertical line are of any use. We have therefore to consider 
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how to avoid that part of the calculation which produces 
these unused figures. With this object in view, attention 
must be paid to the following facts :— : 


(i) In the first line, which is obtained by multiplying by 
10, there is one figure (1) unused; in the lines which follow, 
there are successively two figures (82), three figures (673), 
four figures (1564), &c., unused. 


(ii) These unused figures will not be introduced if, when 
we multiply by the left-hand figure 1 of the multipher, we 
begin on the figure 9 of the multiplicand and ignore the 1 
to the right of it; andif, when we multiply by the 2, we begin 
upon the figure 8 of the multiplicand, and ignore the 91 to the 
right of it; and if, when we multiply by the 3, we begin 
upon the 7 and ignore the 891 to the right of it; and so on. 

Thus for every step from left to right, as we use the 
successive digits of the multiplier, the place at which we 
should begin in the multiplicand moves one step from right 
to left. 


It will be found convenient to write down at length 
the product obtained by using the left-hand digit of the 
multiplier. The first useful figure of the multiplicand can 
then be ascertained by inspection, and the remainder of the 
process will follow the course we have laid down above. 


As an additional safecuard the last wsefwl digits of the 
multiplicand may be struck out in turn 
as they are done with. For example, the 1234567891 
digit 1 of the multiplier begins upon the 12°3456 
digit 9 of the multiplicand ; the digits 1234-56789 
1 and 9 may, on the completion of this 246°91356 


step, be struck out. Then the digit 2 of 3703701 
the multiplier begins upon the digit 8 of 4°93824 
the multiplicand; on the completion of *61725 
this step the digits 2 and 8 may be struck ‘07404 


out ; and so on. 152414799 
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The figure in the fourth decimal place of the result 
being 9, it follows that the required result as far as three 
decimal places is 15247148. 


55. When we arrive at aproduct which has only 0’s 
in the places retained, we terminate the operation, for 
neither this nor any subsequent product can affect the result 
within the required limits. ‘ 


56. We will now apply the method we have described. 


Example i. Multiply 2:04491 by itself, so that the result 
may be correct to 4 decimal places. 


2044910 
2:04491 
We here affix 0 to the multiplicand, in order 4039820 
that the product obtained on multiplying by 2 081796 
may have szx decimal places. ‘008176 
The result is 41816 ‘00183 
000020, 
41816 


Example ii. Multiply %00040635 by 241°6358, so that the 
result may be correct to within ‘OQ0001, 


0004063500 
241°6358 
‘08127000 
In this case we affix two 0’s at the 01625400 
end of the multiplicand, in order that 00040635 
there may still be ezght decimal places ‘000243878 
after multiplication by 200. 00001218 
The result is ‘098189. ‘00000200 
“00000032 
098189 
Example iii. Find the value of 56876 x 00144 
as far as 4 decimal places. 56876 
‘00144 | 
‘056876 
"022748 
The result required is ‘0819. 002272 


‘0819 
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Example iv. 


places. 
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Multiply 32124 by 502:0806 to 4 decimal 


We write down the multiplicand as far 82712424949 
as the 8th decimal place, so that there may 502-08068068 
be 6 decimal places after multiplication by 16062:121210 
500. 


: 64248484 
We use the figures of the multiplier in 2°569936 
succession until we arrive at a product which 019272 
has its first significant figure in the 6th "002568 
place. The result required is 16123°9615. 000018 
000003 

16128°9615 


EXERCISE XVI. 


Multiply 


@ (1) 
(2) 
(3) 

S4 

(5) 

(6) 

(7) 

(8) 

(9) 

.Z (10) 
(11) 

~ (12) 
(13) 
(15) 
(1%) 
(19) 


32'1598 by °562089 
‘23045 by 15-8476 

3°72 by 0005962 

‘005762 by 3:20876 

‘156208 by 36208 

(0006284 by 840:32105 
26378042 by 7204-56 
71:0324567 by 371-8920 
28:5631 by 37642567 
3-208943621 by 8:4230156201 
52-687640812 by 18°703216231 
4:320972418 by 5:630142197 


73674 by 560. (14) 
‘523809 by 7°62. (16) 
23 by °36. (18) 
00792 by 5°60. (20) 


to 3 decimal places 
to:3 .cgeee eee 


00704 by 834. 
3-097 by -00061. 
6:76 by -05. 
11:39 by :0247. 
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DIVISION OF DECIMALS. 


57. If we divide 16°80437921 by Quot. =5'348306 
3:142 as far as 5 places, the work will 8142 ) 1680437921 


appear as in the margin, but it may be 15710 
shortened by omitting the digits to the 10943 
right of the vertical line. 9426 
The following rule, by which we may 15177 
do so, will be easily understood, after "12568 
what has been said about multiplication, 2609/9 
with the help of the examples that fol- 251316 
low :— 9682 
(i) Find the first digit of the quotient cee 
2\0610 


in the ordinary way, or by inspection, so 
’ that we may know how many digits there will be in the whole 
of the quotient wanted—integral part as well as decimal. 

(ji) Proceed in the ordinary way until the number of 
quotient-digits still to be obtained ts less by one than the number 
of digits in the divisor. 

(iii) As soon as this happens, instead of bringing down and 
annexing the next digit of the dividend, strike off a digtt from 
the end of the divisor, and proceed one step with this curtailed 
divisor ; remembering, however, inthe multiplication, to add in 
the nearest multiple of ten from the multiple of the digit just 
struck off Repeat this process, striking off the digits of the 
divisor in succession, until none are left. 

(iv) If there are more digits tn the divisor than there are 
to be in the quotient, retain one more, and strike out the rest. 


Example i. Divide 6731489 by °41482 to 2 decimal places. 
After determin- 41432 ) 67314890 (162471  41,4,3,2 SS yi 


ing the quotient-di- 41432 8286 
- gits 1,6, there will 258898 “1951 
eee four more 248592 1657 
to be found. This is 40928 O04 
one less than the 10236 oo 
number of digits in he. = 
the divisor ; so we 4 


begin to curtail the 
divisor now. 


Since the first rejected digit of the dividend is 9, we change 
the final digit of the second ‘remainder from 6 to 7. 
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Example ii. Divide 2:7182818 by 31415927 to 8 places. 
Making the divisor a 81,4,1,5,9,2,7 ) 27182818-0 ( :86525595 


wholenumberit becomes 
81415927, and the divi- 
dend becomes 27182818. 

The first digit of 
the quotient is that 
which follows the deci- 
mal point. We have 
therefore 8 digits to de- 
termine, and we have 
8 digits in our divisor. 
Consequently we find 
one digit in theordinary 
way, and there will then 
remain 7% digits to be de- 
termined, which is one 
less than the number 
of digits in the divisor. 
We may therefore begin 


now to curtail the divisor. 


251827416 
~ 20500764 
18849556 
1651208 
1570796 


80412 


Norr.—In the shortened form these examples appear thus :— 


Haample i. 


414,82, ) 67314890 ( 1624°71 


258828 
10237 
“1951 

294 
= 


dl41 


Ay 


\ 


Example ii. 
5927 ) 271828180 ( -86525595 
20500764, = nee 

“1651208 

80412 

17580 

1872 

801 

Tas 

2 


58. To divide a recurring decimal by a whole number, 
or by a terminating decimal, we proceed as in ordinary divi- 
sion, bringing down the digits of the period in rotation. The 
quotient also will be a recurring decimal with a period con- 


taining the same number of digits. 


When the divisor is a recurring decimal, and the exact 
quotient is required, we must reduce the decimals to vulgar 


fractions. 


59. DECIMALIZATION OF MONEY. bl 


EXERCISE XVII. 


Divide 
— (1) 3476°321 by 1248-4176 to 2 decimal places. 
(2) 486°3205 by 279°152 ce ee Ea 
3) 66°9812 by 47°87631 DON eA! tea clae tee ate 
(4) 3720518 by 1462304 ORS GOAN a rete Seay 


(5) 185:37612 by -08764032 EAS) RUE baes * 
(6) -13751432 by 1:8763015 Oe Oh operas RE 
(7) -B361085 by 23-450842 Gree et 
(8) 17:1890865 by +18249672 to B veecssscseseeesees 
(9) 232843612 by ‘03205617 to > sacssssesseveseees 


(10) 154-362904 by ‘000541398 © to 7 ...ccscceceeseneee 
(11) +8325 by 25. (12) 3°6 by 2°4. 

(18) -81 by -027. (14) 20-18972 by 42°1. 
(15) 38°38 by 10:09. (16) -079 by 7:39. 


DECIMALIZATION OF MONEY. 


59. We may mentally reduce any amount expressed in 
shillings and pence to an approximate decimal of £1, true to 
3 places, if we notice that 2s.=£1; 1s.=£:05; 6d.=£-025; 
and if we remember too that jd.=,1, of £1=1,, of £:001. 

Thus 38— 2°15, 5s. =£'25, WSs 230, O0C.; 
and Psnbd.= e110, 58. 6d.=£°215,.. 78. 6d. = £3.15, ote. 

In dealing with any amount, we first decimalize the shil- 
lings, and then the sixpence, if there is one. The remainder 
cannot exceed 5#d., 7.c., 23 farthings. We have now two 
cases to consider: (i) when this remainder does not exceed 
11 farthings, and (ii) when it does. In the first case, we 
multiply ‘001 by the number of farthings; and in the second 
case, by the number of farthings increased by 1. 

Thus waa lIifH£011 ; 3d. =12f.=£:013. 

The decimals from the various parts are then added men- 
tally, thus 

£4. 13s. 73d. =£(4'675 + ‘007) = £4682 ; 

: £4. 17s. 43d.=£(4'85 +:019)=£4:869, 

Conversely, 

£'36742=£'367 app.=£:35 +£017=7s. + (17-LDfi=Ts. 4d. ; 

£78871 =£°789 app.=£:775 + £:014= 15s, 6d. +18/.=15s. 94d. 

Notrr.—We may get the exact decimal due to the surplus 
pence and farthings by multiplying ‘001 by the exact number 
of farthings, and adding to the result s of itself. 

D 
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60. In the following method of apnroximation we treat 
dd. as exactly qo'5c of oi and no attempt, such as that of 
Art. 59, is made to correct the error. The result is conse- 
quently less exact than the former, but is sufficiently correct 
for most purposes. The error is less than 1d. 


Bxeample i. Eapress 13s. 53d. as the decimal of a pound to 
three places. 

Multiplying 5? by 4 we get 23; we put down 3 as the 
third figure of the decimal, and carry 2. 

Multiplying 13 by 5, and adding the 2 carried, we get 6%, 
These are the fir st two figures of the decimal. 

We thus get 1352520. f OKs 

Treating 5s. 83d. in a similar way, we get £:263. 


Example ii. Express £:263 in shillings and pence. 


We divide the first two figures of the decimal by 5, and we 
then change the divisor to . 

Thus dividing 26 by 5 the quotient is 5, and the remainder 
is 1. The quotient represents shillings. 

Next dividing 13 by @ the quotient is 84. This quotient 
represents pence. 

We thus get £'263=5s. 33d. 

Similarly we get £:673=18s. 53d. 

Nots.—In Example i. we multiply the number-of pence by 
4, to reduce to farthings, a farthing being taken as ‘001 of £1; 
and we multiply the number of shillings by 5, because 1s. is +85 
of £1. The divisors 4 and 5 are used in Example i ii. for similar 
reasons. 


EXERCISE XVIII. 
Reduce to pounds and the decimal of a pound to 3 places 


@) £7.4s.1d.V (2) £5.68. 1]d.. (8) £2. 8s. 13d. 
(4) £8.14s.2id. (5) £9. 16s.2hd.. /(6) £1. 18s. 23d. 


(7) £9.68. 34d. (@» £4,108. 44dd/ (9) £3. 128. 53d. 

(10). £2. 33: ue (11) £6. 5s. 81d. ~ (12) *£5..%s. 10k. 

(18) £4. 17s..9}3d. (14) £7. 15s. 114d. (15) £8. 18s. 73d. 
Express in £. s. d. to the nearest farthing 

(16). £:156321. (17) £:359462. (18) £:258295. 

(19) £:654846. (20) £:752983. (21) £:556537. 


(22) £3:368244. (23) £2:417376. (24) £4-672468. 
(25) £8-'734729. (26) £6543564. (27) +£2°827541. 
(28) £2:983472. (29) £3-662538. (30) £5509569. 


7 
€ 
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COMPOUND ADDITION. 


61. Rapid casting of long columns of pounds, shillings, 
and pence such as the following is very essential in commer- 
cial work. 


EXERCISE XIX. 
B 
a5 So gs Sue. a8 Bal 
e045 3 6. 2 | 766k. 18, 2e3e5 . 187 6 
(65m 9 liebe 485, 2 2.0 8610s, 432-8 
PNR eee es a ech gn REN Berns aivgin Vand as cemapnnanatamesacgeees-cecckceseehcorseeet sects 
Cols. 2eP* Oe es” 9 4801. ng. 9 
9065.18. 8 7/6409.12. 8r_8139 / 7. 4 
den (8-29 St eae et. 6 998 Se) I 
VQ scescscesetes SESE Pe CC CR so ee Cee ee nee eee ore T Pee See ee eae 
6128-8. 2= A56E 10. *8 989. “Ss, By 
nee 3. A 6S 402 ise, Wy G00k., Fe 8 
e021 He ee. 3 788 1, 8 
d pga R ee ace Renee a eee anon a Paley nina ne Wer sidems We ='owu wate mee pieahidan s awake vase Sacral nai Wirw om eet binescuce peneek each ca seme esie eat vacces awe 
eeroue 12 1.9, 6018 19. Se. 80d. 11. 6 
Os7s. 6. Bi SOb8la~ Se 7 485. 2, 2 
Moe 7 £6 om a. 6 100%, 4198, 10 
hie 9 . 11. 8076. 6.9 56. 4.10 
pote a 0 P80 wide 
Glog <9 10% 0015 2 <2 © 62182. 12. 08 
Paie  ae S01 8 8 8s. Bo 7 
D E F 
Pmeser 4, pio 27. 8 8279, 12°, 0 
6408 . 13. 10 Ol sated “44198: AT oG 
a3) Satta tein Ki aee ash nana aie aiese hp ep Erase dap diene ev eds irsins rasisacsipbeanndawtbsviacevageaaed hh raisccdauyniasassnesuewdemedahancge 
cine 7 4k O11 | G4. 8 $085... TO: 
Cee oe 7s 0085 = 2.10 4 1067).18 . 8 
oie Ge. 6409 19. 8° 6381 .. 71, 8 
EO eee eee Soa ee a nts Segre aad peteec. Figen saeweseeatesan feos eee el eT AER 
ime es ASG. 10.; «8 1 289.2. 5 
2935. 8. 1 Age. (oy gain, eo .s1os. 8 
ee ee 2015 1. 2 860-. BB 
ee ioe) 6 4087 8 11 «280%. a4. 2: 
ieee oe G6. 19608. 3. 6 163 ...9:: 
fie tA 6408-15". 10; 79603. 2'.— 8 
Ceo ee 60a, TT, oo BGR. * 8). 4 
boon d td S17 GHENT «113. 9 
ei a esas 4 i BOT: . , 2B 
Ziieute 29) ~1928= 8 .-6— ~os¢. 6:. 8 


Note.—The horizontal lines divide the columns into 24 additions: by taking (1) 
the last 7 lines in each column; (2) the last 10 in each column; (3) the last 13 in 
each column; (4) the whole of the 15 lines in each column. 


(~ 
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COMMERCIAL ARITHMETIC, 


EXERCISE XX. 


Add together (i) the vertical columns, (ii) the horizontal 


rows, of the subjoined sums, and verify the gross total. 


—— =. — a ar 


| 

| | 

ou | Wetbue ees 
1 SE SLIg OF GT 90816 9T 09 F 8 18/8 6 GLI0T 61319 ST L 9 61 §| (31) 
OTS F88/E FI 80B/S 8 603 SL 6sls 9179/9 8 EY BI E|\F F 9} (IT) 
g ir bors g LIg/6é 2 W869 ET 9L]L BI ZE,@ 2166 VIszs st 6] OV) 
6 GI Lie9 TT ZI sI9|9 SI L192 reels 9 Tal6 sto LT 6 6 OT & (6) 
Il? ©2689 OT 91 FOL|P LL WHS 9L9L/F AL OTS 9TL'6 9189-9 4] (8) 
Ol GL 6gIg/6 2 988/9 BI 60's FLSF'S St Lsji2 GF OIE LE B 9! (2) 
v 81 G6Zr/8 61 6OT|/L OT 19% 2 9119/9 1198.9 1196 SIF IT 6T8) (9) 
@ LT 19IS|9 8 98/E BT 9LE 8 & 83/8 EI 63/2 9 8)4 et 6 OT 16 SD) 
6 9 BG97|L LI 69/9 6 60F 2 8 69/3 € 91/8 OLE F 919 6 9TH W) 
IT Gt 286G/OT 9T FIG/3 ET BE|2 SL96/019 ST\6 6 Blk OLS B SE g/ (g) 
OL FI 9913 6 GI 689/S 91 L0G F OT SE 8 SIIT OLSTE/s s192 FH z @) 
§ ‘ST 68IL/8 PI 2469/2 € e9T!B &I 6L/F ST at/e ot F/6 8 BH a t| @ 
Pe oR Ales goa oe ¥|P ‘3 lp 's 7? 8 F MP se FE Ps FS 

| A 
rien} oH 5 oa eee ci 
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COMPOUND SUBTRACTION. 
62. The following example is a good test for readiness 
and accuracy. 


Example. In one operation take the sum of £17. '6s. 44d. 
and £15. 8s. 33d. from £35. 16s. 7d. 


£ 5S. Yas 

We add each column of the subtrahends, BDes L6fo) ¢ 
and subtract each sum from the corresponding 17.16. 4 
term in the top line by the process of Art. 5. , Ea 34 
Thus :— eS go Sie. 
PONT. . 103 


(i) 8f. and 2f. make 14d.; and 3/1 makes 2d. ; write he 
af. and carr y 2d. 

(ii) 2d., 38d. and 4d. make 9d.; and 104. makes 1s. 7d.; 
write down 10d. and carry 1s. 
(iii) 1s., 8s. and 16s. make 25s.; and. 11s. makes £1. 16s.; 
write down 11s. and carry £1. 
(iv) £1, £15, and £17 make £33; and £2 makes £385; 
write down £2. 

Hence the result is £2. 11s. 103d. 


EXERCISE XXI. 

In one operation take the sum of 

(1)) 238. 7s: 6d., 21. 53. 9d:, £6. 18s. Td., and £4. 3s:4d. 
from £20. 

(2) £5. 10s. 9d., £6. 14s. 7hd., £11. 15s. 8d., and 6s. 33d. 
from £26. 

(3) £16. 18s. 34d., £15. 10s. 10d., £3. 19s. 112d., and 
£1. 10s. 6d. from £40. 

(4) £17. 14s. 11}d., £19. 15s. 934. oei6, 16s. 10)d.,.and 
£15. 14s. 6$d. from £95. 

(5) £13. 13s. 64d., £16. 14s. 114d., £23. 16s. 9id., and 
16s. 43d. from £100. 

(6) £1.11s.4$d., £19. 12s. 10$d., 3s. 11d., and £12. 13s. 2d. 
from £91. i0s. 4d. 

Gomes. Vis! 10d, £13. 14s. lids £29. 15s. 6id:, 
and £34. 10s. 3d. from £96. 17s. 6d. 

(8) £12. 15s. 4)d., £15. 18s. 10$d., £31. 14s. 64d., 
and £42. 15s. 2)d. from £105. 2s. 9d. 

@), £13. 19s. 11jd5o£17: 17s. B3d., £42. 15s. Td., 
and £53. 9s. 44d, from £132. 1s. 1d. 

(10) £15. 14s. 6hd., £19. 13s. 4kd., £57. 18s. 9jd., 
and £69. 8s. 3hd. from £175. 18s. 113d. 
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(63. 


COMPOUND: MULTIPLICATION. 


63. The following\process of compound multiplication 


is a method sometimes used in business. 
Example. Multiply £47. 18s. 72d. by 253. 


Multiply 253 by 3, the number of far- 
things; the result is 759 farthings. Dividing 
this by 4, we get 1892 pence. 

Next multiply 253 by 7, the number of 
pence; the result is 1771 pence, which, added 


253 
3 


4 1959 farthings 
lsu? pence 
ivwae 


to the 189 pence, makes 1960 pence altogether. 12/1960 


Dividing this by 12, we get 163 shillings 
and 4 pence. 

Next, multiplying 253 by 18, the number 
of shillings, and adding the result to the 


~ 163s. 4d. 
2024 
253 


163 shillings, we get 4717 shillings, which 20|4717 


reduces to £235. 17s. 

Lastly, multiplying 253 by 47, the number 
of pounds, and adding the result to the £235, 
we get £12126. 

The complete result is therefore 
£12126. 17s. 43d. 


£235. 17s. 

1771 

1012 
£12196. 17s. 43d. 


The correctness of the result may be tested by working 


the sum again in some different way. 


EXERCISE XXII. 
Multiply 


(1) £5. 16s. 74d. by 59, 61, 89. 
(2) £23. 4s. 64d. by 37, 97, 83. 


Y 


(3) £56. 16s. 93d. by 79, 71, 87. 


pat) £15. 18s. 2fd. by 101, 108, 


107. 


(5) £17. 12s. 10}d. by 109, 113, 119. 
(6) £23, 7s. Bid. by 89, 109, 127. 


(7) £43. 18s. 73d. by 141, 163, 


196. 


(8) £41. 7s. 83d. by 726, 841, 963. 
(9) £450. 4s. 10}d. by 40, 56, 110. 


(10) £936. 19s. 54d. by 81, 121, 


7. 


(11) £4012. 8s. 24d. by 120, 112, 128. 
(12) £3056. Os. 5d. by 112, 270, 750. 
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COMPOUND DIVISION. 
64. To divide a sum of money by any number, we 
factorize if possible, or we apply the principle explained in 
Art. 32. 


Iixample i. Divide | Example iu. Divide 
£12903. 3s. 9d. by 756. £36104. 9s. 6d. by 9416. 
We find that 756=12x 7x9. £& sd & 8 d. 
9416 ) 86104 ..9.6 (38.16. 8} 
ety Peet 1856 =p 
12 el2903) Oren 157129 shillings 
as P10.) BH OF Bete 
9) 153 . 12. 2} bo pence 
Sikes PObe 


9416 farthings. 
The quotient=£17. 1s. 43d. | The quotient=£3. 16s. 84d. 
EXERCISE XXIII. 
Divide, by short division, 
(1) £144281. 3s. 13d. by 121 and 210. 
(2) £98049. 1%s. Gd. by 660 and 231. 
(3) £48131. Os. 32d. by 1575 and/1925. 
(4) £530866. 17s. “Gd. by 2772 and 1925, 
Divide, by long division, 
(5) £46680. 6s. 6} d. by 7X9. 
(6) £44415. 8s. 1ild. by 761. 
(7) £19282. 7s. 43d. by 811. 
(8) £121701. 5s. 64d. by 821. 
(9) £144488. 1s. 7hd. by 919. 
(10) £170767. 10s. 103d. by 971. 
(11) £283812. 15s. Thd. by 1009. 
(12) £4420895. Os. 83d. by 3001. 


CALCULATION OF PRICES. 
(Mental Rules.) 

65. The following rules should be known for the menta] 
CT a of certain prices :— 

(1) To find the cost of a dozen. 

Reckon the given cost of one article in pence, and call the 
pence shillings. 

Thus the cost of 1 dozen @ 1s. 4d. =16s.; 
and the cost of 1 dozen @ 2s. 6d. =30s. Gd. = £1. 10s. 0d, 
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(2) To find the cost of a gross. 
Notr.—A gross=a dozen times a dozen. 
Thus the cost of 1 gross @ 1s. 4d.=cost of 12 at 16s. 
=£9. 12s. 


(3) To find the cost of 48. 

Reckon as many shillings as there are farthings in the 
cost of one article. 

Norre.—This method can be applied to numbers such as 
384, 432, and 528, and other large multiples of 12. 


(4) To find the cost of a score. 

Reckon the given cost of one article in shillings, and call 
the shillings pounds. 

Thus the cost of 1 score @ 7s. 9d.=&7. 15s.; 
and the cost of 1 score @ £1. 2s. 7d. =£22,.4 
= £22. 11s. 8d. 

(5) To find the cost of 240. 

Reckon as many sovereigns as there are pence in the cost 
of one article. 

Thus the cost of 240 @ 1s. 5d.=£17. 


(6) To find the cost of 100. 

Reckon as many pence and twice as many shillings as 
there are farthings in the cost of one article. 

Thus the cost of 100 @ 8}d.=34d. + 68s.=£3. 10s. 10d. 

(7) To find the cost of 365. 

Reckon as many sovereigns, as many half-sovereigns, and 
five times as many pence as there are pence in the cost of one 
article. 

Thus the cost of 8365 @ 1s. 5d.=£17+4+ £8. 10s. + 85d. 
=£25. 17s. 1d. 

(8) To find the cost of 252. 

Reckon as many guineas as there are pence in the cost of 
one article. 

Thus the cost of 252 @ 1s. 5d. =£17. 17s. 

(9) To find the cost of 313. 

Reckon as many sovereigns, crowns, shillings, and pence 
as there are pence in the cost of one article. 

Thus the cast of 313 @ 6s. 9d. 
= £81 + (5s. x 81) + 81s. 4 81d. 
= £81 + £20. 5s.4 £4. 1s. 46s. 9d 
= £105. 12s. 9d. 
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(10) To find the cost of any number of articles. 
Find the cost of the nearest multiple of any of the above 
numbers, and add or subtract the cost of the remainder. 
Thus (by Rule 5), the cost of 239 articles @ 1s. 5d. 
=£17—17d.=£16. 18s. 7d.; 
and the cost of 241 articles @ 1s. 5d. 
=217 +17d. = £17. 18. dd. 
(11) To find the cost of a hundredweight, when the 
price per lb. ts given. 
Multiply 9s. 4d. by the number of pence in the price. 
(12) To find the cost of any number of articles at 6s. 8d. 
and other aliquot parts of £1. 
Multiply the number of articles by the fraction which 
expresses the relation that the cost of one article bears to £1. 
At 6s. 8d. the number of £’s in the cost is one-third of the 
number of articles. 
We proceed in a similar manner when the prices are such 
as 4s., 5s., 1s. 8d., 1s. 4d., 1s. 3d., 13s. 4d., 15s., etc. 
(13) The above rules must be modified for such prices as 
the following :— 
(a) At4s. 2d. Since 4s. 2d.=£,5= 
add 0 to the number of articles 4 divide by 48. 
(6) At6s. 3d. Since 6s. 8d.=£4,=£19, 
‘add 0 and divide by 32. 
(c) At16s. 8d.. Since 16s. Sd. —£2=—£29, 
add 0 and divide by 12. 
(d) At £1. 13s. 4d. Since £1, 18s. 4d.=£3=—£39, 
add 0 and divide by 6. 
(e) At £16. 13s. 4d. Since £16. 13s. 4d.=£52=£12°, 
add 00 and divide by. é 
(f) At12s.6d. Since 12s. 6d.=£2=£18, 
add 0 and divide by 16. 
(g) At 8s. 4d. Since 8s. 4d.=£12, 
add O and divide by 24. 
(h) At 2s. Tid. Since 2s. 74d.=2s. 6d.+ 5 of 2s. 6d., 
find the cost at 2s. 6d., and add a shilling for every sovereign 
in that cost. 
We proceed in a similar manner when the prices are such 
as 3s, 6d., 10s. 6d., and 7s. 
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(i) At 2s. 44d. .Since 2s. 4$d.=2s. 6d.— 5 of 2s. 6d., 
find the cost at 2s. 6d., and subtract a shilling for every 
sovereign in that cost. 

We proceed in a similar manner for such prices as 3s. 2d., 
9s. 6d., 10}d. 

Nore.—In connection with the calculation of prices, tke 
following weights and measures should be known :— 


Alley loarreluOumensss essences 36 gall. 
Butter mtinkansOl mssc.css-serere 56 Ib. 
sy WELD OL Aiea ateeessslecsaas 84 lb. 
Calico. piccerOlmesreseetas 28 yds. 
Candles, barrel of............ 120 lb. 
Coalhcac kote re scenes 224 |b. 
Corn, imperial quarter of... 504 lb. (Alark Lane basis). 
Ee DUS HOIWOL Mere: Re dewrs 63 1b. 
Hour sSaCksOtacessseseaseers 280 Ib. 
Sp barrel Oe atdaussntces 196 Ib. 
5 pt DOCK OTL sa Rie ceca’ 14 lb. 
IMeatvistomerole ayer. neecees sae: 8 lb. 
Port (Lisbon), pipe of ... 115 gall. (56 dozen to the pipe). 
Potatoes, ton of......... 49 bushels. 
al sll tOlingesccticssec 168 Ib. 
Saltwoushelvotmnetcee 56 lb. 
Sherry, butt of ..3......... 108 gall. (52 dozen to the butt). 
Oa pyewurkein Ol ieeeeteee acters 64 lb. 
se MOALTOL OL | Gomeaecaceme 256 lb. 
SWioolmsac ke Ol mace caswenteuers 364 Ib. 


SIMPLE PRACTICE. 


66. An aliquot part of a quantity is such that we may 
make up the quantity by taking the part a certain ¢néegral 
number of times. Its relation to the whole is therefore ex- 
pressed by a fraction which has unity for numerator and an 
integer for denominator. 

For example: 2s. 6d. is an aliquot part, namely 3, of £1; 
and 6d. is an aliquot part, namely +, of 2s. 6d. 


67. Practice is a method of calculating by addition of 
aliquot parts the value of a simple or compound quantity, 
when the value of a unit of one denomination is given. The 
method is simple or compound, according as the quantity 
considered is simple or compound. 
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EXERCISE XXIV. 


Write down the easiest aliquot parts to take for 


(1) 14s. 6d. (2) 17s. 2d. (3) 19s. 2hd. 
(4) 14s. 8}d. (5) 15s. 73d. (6) 18s. 4hd. 
(7) Qs, 8kd. (8) 6s. 93d. (9) 18s. 1144. 


(10) 16s. 103d. (11) 1%s. 43d. (12) 12s. 53d. 


68. The method of Practice will be hein from 
the following examples :— 


Example i. Find the value of 1243 things at £4. 17s. 6d. each. 


The value at £1 each is clearly £1243. The value at £4 each 
is found by multiplying the value at £1 by 4. 

Again, 10s. is an aliquot part, namely 3, of £1; hence the 
value at 10s. each is found by dividing the value at at by 2. 

Similarly, 5s. is an aliquot part of 10s., and we find the value 
at 5s. by dividing the value at 10s. by 2’: and, SiON we find 
the value at 2s. 6d. each by dividing the value at 5s. by 2 
The sum of these results will be the value at £4. 17s. 6d. each. 


£ Scena: 
1248. O. O=value at £1 each. 
4 


1 We UOMO —" Besoseene Access 

10s.=4 of £1 Bob rr Og O—eoennccsss LOST cece 
5s.=4 of 10s. BHC | oe aN) OES Abasoacn 5S mace 

25. 6d.=# of 5s. SS Be Uo Ot Raves sc 2s. 6d. 


£6059 . 12 . G=value at £4. 17s. Gd. each. 


It is often a quicker method, to find the value at a higher 
price in a ‘round ” sum, and then subtract from the amount thus 
found the value at the difference between this “round” sum 
and the given price. 


Thus, the above example may be worked as below. 


ss Gh 
1248 . O. O=value at £1 each. 
5 
6215. 0. OF veeseeees £6 one 
Deed Ot ele AS ae 7 LOE iscsantes 2s. 6d. each. 
By subtraction, £6059. 12--G= .....4... £4. 17s. 6d. each. 


It is for the student to select the shortest and quickest way 
of calculating values by this method. 
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Example ii. Find.the value of 4836 things at £1. 1s. 3d. each 


coe GE GR 
4886 . 0 . O=value at £1 each. 
Is, Bd. 2 Of £1 OOD GO — arcreeaes 1s. 3d. each. 
LORIE os "Wl 5h B—— aidsacosac £1. 1s. 3d. each. 


Since 16=4 x4, we may divide in succession by these factors, 
and then strike out the first quotient. 


In the next example we use decimals of a penny, and carry 
the decimals to two places. 


Example iii. Find the value of 25122 things at 16s. 43d. each. 


25 Sh. 

Orla to eA —valluerd taslicacit 
IOS" oes, |W Es = crchsnete LOSe eacwe 
late ore a0 |) Ri 5) Shy ZY = Besa scor DS aateues 

“ts.=t of Bs. | 125 12.8 = vse 1s. 
AG — Totus: Ae ile OOO eae eee es Ad. ss .0< 
3d.=+ of 4d. Bi the Soo easesascs AOR ROSCOE 
td.=4 of 3d. Diane eee LO =o arenes ne Rees 

EDISON ING SONU" ceccoaps: 16s. 43d. each. 


In the addition, the student must be careful here not to 
include the first line, which is the value at £1 each. 


The foregoing example may be worked by two other me- 
thods. 


I. We can use decimal working throughout, and since the 
number of pence in a pound lies between 100 and 1000, in taking 
aliquot parts it will be sufficient to ensure the accuracy of the 
first three decimal places, but to do this we must retain four 
places. 

25122 = 2512'6666.... 


£ 
; 2512°6666 
10s.=% of £1 | 1256°3333 
5s.=4 of 10s. | 628:1666 
1s.=2 of 5s. 125°6333 


Ail.=1 of 18. 41-8777 
4d.=1 of 4d. 52347 
4d.=t of 4d. 26173 


Value = £2059:8629 
=£2059. 17s. 3d. (Art. 59.) 
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II. We can also decimalize the price,as below, and multiply 
to 3 places by the method of contracted multiplication (Art. 53). 
16s. 48d.="8197916 of £1; 
25126666 
6197918 
20101333 


Value =£2059'8628 
= SUOMI sek 
The foregoing methods can be applied to finding the value 
of a number of things quoted at so much per dozen, gross, or 
score. 


Example. Find the value of 32475 things at £1. 13s. 6d. per 
dozen. 


£ s. d. 

12|32475. O. O 
2706. 5. O =valueat£l1 per dozen. 
10s.= 4 of £1 UGS Oe OS. Shooaguac HOS mate eeeeats 
3s.4d.= + of 10s. Aoi es OSA) = ceesencor SSAC rensmastes 
2d.=,)5 of 8s. 4d. DOF EL nO kere es QO Ta seiseeoete 


“£4532.19. 44=valueat£1.13s. 6d. per dozen. 


EXERCISE XXVa. 
Find, by Practice, the value of the following numbers of 
things ; the given price being the price of one. Use the 
shortest method in each case. 


(1) 6729 at13s.4d.% (2) 7214 at 15s. 
(3) 8807 at 16s. (4) 3452 at 16s. 8d. | 
(5) 4527 at 17s. 6d. (6) 5708 at 18s. / 
(7) 6932 at 18s. 4d. (8) 4576 at 18s. 8d.! 
(9) 7419 at 18s. 9d./ (10) 3729 at 19s. 3 
(11) 4638 at 19s. 2d. (12) 9347 at 19s. 4d. 
(13) 3826 at 19s. 43d. (14) 4769 at 19s. 6d. 
(15) 3728 at 19s. 7d. (16) 4657 at 19s. 8d. 
(17) 5384 at 19s. 81d. (18) 4768 at 19s. 9d. 


(19) 1233 at 19s. 91d. (20) 1894 at 19s. 10d. 
(21) 1115 at19s.10'd. (22) 1428 at 19s. 11d. 
(23) 1550 at 19s. 11]d. (24) 1748 at 19s. 11}d. 
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EXERCISE XXVz. 


Find, by Practice, the value of the following numbers of 
things ; the given price being the price of one. 


(1) 3692 at 1s. 8d. (2) 4282 at 2s. 6d. 

(3) 5373 at 3s. 9d. (4) 2472 at 4s. 

(5) 38692 at 5s. 3d. (6) 2131 at 2s. 10d. 

(7) 4253 at 3s. 4d. (8) 6362 at 4s. 6d. 

(9) 3452 at 5s. 8d. (10) 5242 at 2s. 102d. 
(11) 7418 at 3s. 4hd. (12) 346.5, at 9s. 6d. 
(13) 42355 at 16s. 4d. (14) 82612 at 18s. 8d. 

15) 2182 at 2s. 9d. (16) 4153 at 3s. 63d. 
He 435.7%, at 10s. 73d. (18) 52922 at 11s. 10d. 
(19) 2788, at 14s. 10}d. (20) 618,8, at 17s. 5d. 
(21) 384512 at 19s. 10d. (22). 252, at 4s: 5d. 
(23) 363.8, at 5s. 7d. (24) 510.2, at Ts. 2d. 
(25) 2737, at 8s. 44d. (26) 4523, at 13s. 2d. 
(27) 6155, at 15s. 34d. (28) 81415 at 19s. 112d. 
(29) 635+4 at 4s. 84d. (80) 482% at 6s. 92d. 


EXERCISE XXVe. 


Find, to the nearest penny, by Practice, the value of the 
following numbers of things; the given price being the price 
of one. 


(1) 6420 at 4s. 33d. (2) 1296 at 16s. 10}d. 

(3) 5362 at £1. 5s. 34d. (4) 7257 at £5. 16s. 93d. 

(5) 6724 at £6. 14s. 54d. (6) 6327 at £10. 19s. 24d. 

(7) 9634 at £12. 8s, 5d. (8) 2386 at £7. 1%s. 6d. 

(9) 8514 at £4. 16s. 8d. (10) 5966 at £10. 18s. 4d. 
(11). 8763 at £12. 19s: (12) 7861 at £12. 10s. 9}d. 


(13) 6248 at £17. 11s. 53d. (14) 4989 at £19. 18s. 10d. 
(15) 4118! at £1.17s. 6d. (16) 20874 at £1. 19s. 44d. 
(17) 21782 at £3.18s.4d. (18) 23952 at £2. 17s. 10d. 
(19) 739512 at £12. 19s. 10}d. 
(20) 352312 at £20. 10s. 10}d. 
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EXERCISE XXVI_ 


Find to the nearest penny, by Practice, the value of the 
following numbers of things at the given prices. 


(1) 87642 at 16s. 3d. per dozen. 
(2) 416472 at £1. 2s. 9d. per dozen. 
(3) 57625 at £1. 11s. 7d. per score. 


(4) 37945 at £1. 7s. 11d. per score. 

(5) 32562 at £3. 9s. per gross. 

(6) 489816 at £4. 14s. 6d. per gross, 
(7) 24000 at 5s. 9d. per hundred. 

(8) 26475 at £8. 12s. 11d. per hundred, 
(9) 63000 at 3s. 9d. per thousand. 


939500 at £1. 5s. 6d. per thousand. 


COMPOUND PRACTICE. 


69. In Compound Practice we find the value of a com- 
pound quantity when the value of a unit of one denomination 
is given. 

Example. Find, to the nearest penny, the value of 11 tons 
17 cwt. 3 qrs. 21 Ib. at £4. 17s. 6d. per ton. 

The value of 11 tons is obtained by multiplying £4. 17s. 6d. 


by 11. To the product we add the value of 17 cwt. 8 qrs. 21 |b., 
obtained by taking aliquot parts. Thus :— 
£5 ee Gh 
Ses Ag MG} =value of 1 ton. 
ial 
So) gabe, ===) ell COS, 
10 cwt.= 4 of 1 ton Pig teis OY) =) doollee 
5 cwt.= 4 of 10 cwt. eae Oe Or CNL. 
2ewt. 2qrs.= 4 of 5 cwt. I), PA) hy OW tt 1 ORBES 
1 qr.= 4, of 2 cwt. 2 qrs. Ne tO2D — ewe le cite 
14 bse) of 1 qr. Male —— el lb, 
T1b.= 4 of 141b ‘er SHONG= oo if Io 
£57. 19 . 11°348=value required. 


We have here used decimals of a penny, and with this 
method it will generally be sufficient to carry the decimals to 


two places. 


The foregoing example may be worked by three other 


methods. 
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I. We can decinialize the price and use aliquot parts of 
the compound quantity. 


Example. Kind, to the nearest penny, the value of 11 tons 
17 cwt. 3 grs. 21 lb. at £4. 17s. 6d. per ton. 


£4.17s. 6d.=£4'875. £ 


4875 

ai 

53°625 
10 cwt.= 4 of 1 ton 2°4375 

5 ewt.= 4_of 10 cwt. 12187 
2 cwt. 2 qrs.= 4 of 5 cwt. “6093 
1 gr.=,4 of 2 cwt. 2 qrs. “0609 
14 lb.=4 of lay. 0304 
T1b.= 4 of 14 lb. 0152 


Value = £57:9970 
=£57. 19s: 11d. (Art. 59.) 


II. We can express the given weight or measure in 


decimal form and take aliquot parts of the money, ensuring 
the correctness of the first three places. 


11 tons 17 cwt. 3 qrs. 21 1b.=11'896875 tons. 

11°S96875 

Pt obs at 

47587500 
10s.=4 of £1 59484. 
bS-=—470r LOSs e742 
2s. 6d.=% of 5s. 14871 
Value=£57:9972 

SEs ISS 1ICe 


III. We can express both quantities in decimal form, and 
multiply to 3 places by contracted multiplication (Art. 53). 


11 tons 17 cwt. 3 qrs. 21 1b.=11'896875 tons, 
and £4. 17s, 6d.=£4'875. 


11896875 
5784 
475875 
95174 
8827 
595 
Value=£57:9971 
Ses US, Tae 
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EXERCISE XXVII. 


Find, to the nearest penny, the value of 


(19) 
(20) 


8 lb. 12 oz. at 3s. 9d. per Ib. 
15 lb. 6 oz. 12 drs. at 2s. 8d. per Ib. 
1 ton 6 cwt. 3 qrs. 9 lb. at £2. 6s. 8d. per ton.” 
3 cwt. 2 qrs. 15 lb. 8 oz. at £9. 6s. 8d. per cwt.° 
9 tons 19 cwt. 3 qrs. 14 Ib. at £28 per ton., 
tons 13 cwt. 49 lb. at £7. 6s. 8d. per ton. 
12 tons 8 cwt. 76 lb. at 7s. per cwt. - 
3 tons 11 cwt. 3 qrs. 16 lb. at £4. 13s. 4d. per ton. 
1 ton 16 cwt. 3 qrs. 21 lb, 8 oz. at £4. 13s. 4d. per ton. 
7 cwt. 73 Ib. 8} oz. at 5s. 4d. per lb. 
3 cwt. 1 qr. 10} Ib. at £8 per ton. 
2 tons 7 cwt. 22 lb. 5 oz. at £32 per ton. 
7 tons 13 cwt. 3 qrs. 264 Ib. at £9. 6s. 8d. per ton. 
2 qrs. 9 lb. 13 oz. at 15s. 9d. per qr. 
5 cwt. 3 qrs. 19 lb. at £2. 15s. per cwt. 
24 tons 15 cwt. 2 qrs. 14 lb. at 16s. 72d. per cwt. 
9 tons 4 cwt. 3 qrs. 21 lb. at £14. 15s. 9d. per cwt. 
6 tons 1 cwt. 2 qrs. 24 lb. at £3. 16s. 9d. per cwt. 
137 tons 8 cwt. 60 lb. at £1. 2s. 8d. per ton. 
3 tons 17 cwt. 2 qrs. 13 lb. 14 oz. at £3. 17s. 6d. per owt. 


EXERCISE XXVIII. 


Find, to the nearest penny, the value of 


27 yds. 2 ft. Tin. at 15s. 9d. per yard. 
3 miles 5 fur. 119 yds. at £5. 10s. per mile. 
19 miles 7 fur. 176 yds. at £12. 13s. 4d. per mile. 
80 miles 5 fur. 5 chains at £1. 3s. 4d. per mile. 
3 miles 8 chains 5} yds. at £8. 13s. 4d. per mile. 
13 ac. 1 ro. 16 per. at £2. 3s. 4d. per acre. 
1 ro. 24 per. at £70. 11s. 8d. per acre. 
55 ac. 8 ro. 10 per. at 13s. 4d. per rood. 
25 sq. yds. 7 sq. ft. 126 sq. in. at £1. 10s. per sq. yard. 
18 cu. yds. 9 cu. ft. 486 cu. in. at £1. 16s. per cu. yard. 
3 cu. yds. 1 cu. ft. 216 cu. in. at 5s. 6d. per cu. foot. 
3 pks. 1 gall. 3 qts. at 2s. 6d. per peck. 
14 bush. 1 pk. 1 gall. 1 qt. at 9s. 4d. per bushel. 
12 qrs. 8 bush. 1 pk. at £1. 14s. 8d. per quarter. 
B 
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(15) 8 gall. 2 qts. 1 pt. at 18s. 6d. per gallon. 
(16) 12 barrels 27 gall. at £1. 10s. 8d. per barrel. 
(17) 18 gall.3 qts. 1} pt. at 17s. 10}d. per gallon. 
(18) 13 weeks 2 days 6 hours at £2. 3s. 9d. per week. 
(8 hrs.=1 day; 5 days=1 week.) 
(19) 3 months 5 days 7 hours at £1. 17s. 6d. per week. 
(10 hrs.=1 day; 6 days=1 week; 4 wks.=1 month.) 
(20) 6 months 3 weeks 4 days 7 hours at £1. 13s. per week. 
(8 hrs.=1 day; 6 days=1 week; 4 wks.=1 month.) 


_ 70. Questions like the following can be dealt with by 
any of the various methods of Compound Practice. 


Example. If a man’s debts amount to £57201. 16s., and he 
can pay only 5s. Tid. for each pound, how much do his creditors 
receive, to the nearest penny ? 


eC eS. ae Oe 
57201.16. O =amount of debts in full. 


5s.= + of £1 114800. 9. O =amt. obtained at 5s. for each £1. 
Cd bae Ne Lea 0" Ape = eee ee 
(de of 66)! 288. 6. 900]... oe. Ib Mae ee ede = 
iat of ld) 110 Soe oe ee ry Ruan acs 
pcihe chad © BOLD) SHE eee. PE OUna eens 


£16147.11. 9:°95=amt. obtained at 5s. 73d. in the £. 


This example can also be worked by decimalizing the 
shillings, etc., and adopting contracted multiplication (Art. 
53). 


£57201. 16s. = oe 8, 
and 58. 72#0.= £:2822916, 


572018 

661922820 
114403600 
45761440 
1144036 
1144038 

51481 

572 

343 

34 
Amount=£16147°5909 

= £16147. 11s. 10d. (Art. 59), 
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EXERCISE XXIX, 
Find, by Practice, the dividend on 


(1) £1875 at 9s. 8hd. in the £. 

(2) £274. 10s. at 8s. 3d. in the £. 

(3) £560. 10s. at 6s. 5$d. in the £. 

(4) £8350. 12s. at 12s. 11d. in the £. 

(5) £4736. 5s. at 2s. 8d. in the £. 

(6) £3678. 16s. at 3s. 4d. in the £. 

(7) £5806. 10s. at 18s. 10d. in the £. 

(8) £2933. 6s. 8d. at 13s. 6d. in the £ 

(9) £7352. 13s. 4d. at 12s. 6d. in the £. 
(10) £12712. 8s. 4d. at 15s. 9d. in the £. 


PERCENTAGES. 


71. %In many cases we express the fraction which one 
quantity is of another by a symbol which has 100 for its 
denominator. 


~The first quantity is thus estimated in hundredths, or as 
a percentage, of the other. 
For example, 3s.=3, of £1=3, of £1; 
Z.e., 38. is 15 hundredths, or 15 tg? cent., of £1. 


Also 6 pence=7Z, 


Z.e., 6 pence=2s per ere oe, evil 


72. The numerator, which expresses the number of 
hundredths, is called the rate per cent. For example, in 
the cases just considered the rates per cent. are 15 and 25. 

The words per cent. are briefly expressed by the symbol 
%, or by the letters p.c. Thus 34 per cent. may be written 


dt Y, or 3k p.c. 


73. 100 is also the standard of comparison adopted in 
calculating statistical tables treating of the population, 
revenue, and general resources of a country. 

For example, if in a town of 5000 ip abia ts the number 


of deaths per annum is 50, the death rate is 5395, or 73,5 of the 
population, z.e., 1 per cent. of the population. 
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74. Percentages are widely used in all kinds of calcula- 
tions relating to commercial transactions. 


EXERCISE XXX. 
What fractions are denoted by the following rates per 
cent. ? 
(lL) 2. (2) 3. (3) 5. (4) 8. (5) 10. 
(6) 20. (7) 25 (8) 40. (pepo: > iO) Fo: 
(11) +23...» (12) = 12230135 4) 6627 1) 
(16): gee a ee ee 


EXERCISE XXXI. 


What rates per cent. do the following fractions denote ? 
GQ ©@) (3) 3. (4) yo. (©) vo 


ced 
° 


(6) gw Ms © % (9) go. (0) $6. 
(11) vy 2) ve (13) go 14) vy §=15) 
(16), U0) gg. (lS) (19) 4 (20) 388- 


75. Case I.—To find the value of a percentage of a 
number or quantity. 


To do this we find the corresponding vulgar or decimal! 
fraction of it. 
Example i. Find the value re 123 per cent. of £1. 
123 per cent. of fa Sica 


a oe agil 
KS (es 


Example ii. In 1881 the population of a town was 17125; tn 
the next ten years it increased 16 per cent. What was its popu- 
lation in 1891 ? 


16 per cent. of 17125= 100 of 17125 
= 40 of 17125 
= 2740 

+. population in 1891 = 17198 + 2740 
= 19865. 


ie a 
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EXERCISE XXXII. 
Find the value of the following percentages :— 


(1) 5 per cent. of £20, £40, £100, £70, £150. 
(2) 3 per cent. of £50, £100, £150, £200. 
(3) 2s per cent. of £10, £40, £60, £100. 
(4) 8 per cent. of £50, £100, £75. 
(5) 10 per cent. of £20, £50, £80, £25, £175. 
(6) 20 per cent. of £10, £50, £100, £150. 
(7) 124 per cent. of £460, £750. ' 
(8) 3 percent. of £123. 6s. 8d. 
(9) 3 per cent. of 7 lb. 13 oz. 
(10) 5 per cent. of 3 tons 17 cwt. 21 Ib. 


76. Case II.—To find how much per cent. one number 
or quantity is of another, 


We express the former as a vulgar fraction of the latter, 
and we convert this fraction to another having 100 for its 
denominator. 


Example i. What per cent. of £62. 10s. 7s £16? 
: 16 3 
The fraction = 


OF Bgt 56 se 
624 125 LOOT TOO? 
.. rate per cent. =252=25'6. 


Example ii. If out of every 10000 children born in one 
year 3540 die tn their first year, what percentage of the number 
survive ? 

The number of survivors=,8*&° of number born 
- of number born ; 
-.rate per cent, 


EXERCISE XXXIII. 
What per cent. 
(1) of £28 is £14? (2) of £35 is £7? 
(3) of £75 is £45? (4) of £7. 10s. is £5 ? 
(5) of £6260 is £313 ? (6) of £180 is £6. 15s. ? 
(7) - of £450 is £50. 12s. 6d. ? 
(8) of £637. 10s. is £19. 2s. 6d.? 
| (9) of £2784 is £92. 16s. ? 
(10) of £402 is £2. 10s. 3d. ? 
(11) of £13750 is £103. 2s. 6d. ? 
(12) of £1040. 17s. 6d. is £312. 5s. 3d.? 
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77. Case III.—Given the percentage and also the rate 
per cent., to find the original quantity. 

We multiply the percentage by the inverse of the vulgar 
fraction which the rate per cent. denotes. 


Notr.—Notice the distinction between percentage and rate 
per cent. If, for example, £20 be the given quantity and 10 be 
the rate per cent., the percentage is £2. 

Example. Find the amount of which £18 is 24 per cent. 

£18= 2 x the required amount; 
. the required amount=£19° x 18=£32°=£7%5. 


EXERCISE XXXIV. 


(1) £96 is 6 per cent. of what amount ? 

2) £960 is 33} per cent. of what amount ? 

(3) £114 is 48 per cent. of what amount ? 

(4) £1:04 is 4 per cent. of what amount ? 

(5) £7. 16s. is 2 per cent. of what amount ? 

(6) £235. 10s. is 15,4 per cent. of what amount ? 
(7) £117. 15s. is 34 per cent. of what amount? 
(8) £103. 2s. 6d. is 2 per cent. of what amount ? 
(9) £2. 10s. 3d. is & per cent. of what amount ? 
(10) £45. 7s. 31d. is } per cent. of what amount ? 


78. The following is an example of a percentage calcula- 
tion very necessary in business. 


Example. An engineer’s plant depreciates at the rate of 


10 per cent. per annum. IPf tt costs £2000, at what price ought 
at to be valued at the end of three years ? 


Original value= £2000, 
1st year’s depreciation = £200, 
.. value at end of Ist year=£1800; . 
2nd year’s depreciation = £180, ie 
“. value at end of 2nd year=£1620; 
3rd year’s depreciation=£162, 
-.value at end of 38rd year=£1458. 


EXERCISE XXXV. 


(1) A man died and bequeathed £4275 to his wife and two 
children. His wife received 334 ver cent.; what amount did 
each child get ? 

(2) A house is bought for £2425. Twenty per cent. of 
the money is paid at once: how much remained ? 
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(8) How many persons are engaged in agriculture, when 
they constitute 24 per cent. of a population of 30725? 

(4) A cask contained 42 gallons, of which 14 gallons 
escaped ; what per cent. was this loss? 

(5) A car proprietor had 160 horses in 1884, and 172 in 
1885 ; what was the increase per cent. ? 

(6) The population of a town was 5600 in 1861, and 4802 
in 1871; what per cent. was the decrease? 

(7) A man owes £67. 10s., which is 75 per cent. of what 
he possesses ; how much does he possess ? 

(8) How much did a barrel contain, if 10-08 gallons vere 
16 per cent. of it? 

(9) A man spends 65 per cent. of his income, and saves 
£434 ; what is the amount of his income ? 

(10) The population of a certain town is 12175, and is 
25 per cent. more than it was five years ago; what was it 
then ? 

(11) If 8} per cent. of the workpeople in a factory is 
792, find the number employed. 

(12) The receipts of a certain railway for last week 
amounted to £16286 against £15991 in the corresponding 
week of last year; find the increase per cent. 


COMMISSION, BROKERAGE, PREMIUM, 
DISCOUNT FOR CASH. 


79. When a person employs an agent to buy or sell 
property of any kind, or to collect rents, he pays the agent 
for his trouble by giving him a percentage on the money 
paid or received, or upon the amount of property bought or 
sold. The money thus paid to the agent is called his 
commission. 

The agent employed in buying or selling stocks and 
shares, or who negotiates business for merchants with regard 
to ships’ cargoes, is sometimes called a broker, and the 
commission brokerage. 

In the case of an insurance company, which, in return 
for certain payments, undertakes to make good a loss incurred 
through fire (fire insurance), or shipwreck (marine tnsur- 
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ance), or to pay a certain sum of money after a man’s death 
to his relatives or friends (life insurance), the person who 
insures his property or his life pays annually to the company 
a certain percentage of the sum which he or his heirs are to 
receive. The percentage is in this case called a premium. 
The agreement is called a policy. 


A percentage allowed for ready-money payment for goods 
bought is called discount for cash. 


Commission, Brokerage, Premium, and Discount for Cash 
are therefore names given to a percentage in particular cases. 


80. In connection with Discount for Cash it should be 
remembered that 


1} per cent. is 3d. per £1,| 5 per cent.is1s. per £1 
Oh Mae elon ane Blas ptesews slg Ue eine ocoeee: Ut Re oe 
os Miseaneaneses 30 ihe eer 9 Weiss cee eer 28, 6d, «' 


eeeeses 


Example i. An estate agent buys a house for £5250, and 
receives a commission of 5s. per cent.; what does he get 2 


sion = 2» Renee: ROBO aa 
Commission Too * #9250 £700 =£133 


=£13. 2s. 6d. 


Example ii. A gentleman pays an annual premium of 
£2. 14s. per cent. on a life insurance policy for £12550; what 
does his annual payment amount to ? 


Q. 
] 7 = 
Annual payment=£ 700% 12550 


=f 67 shillines 


Ee Mish AS. 


Example iii. Goods worth £85. 19s. are to be insured su 
that in case of loss both the value of the goods and the premium 
may be recovered. The premium is at the rate of £4. 10s. per 
cent. Kor how much must the goods be insured 2 


If £100—£4. 10s. worth of goods, or £95. 10s., be insured for 
£100, then, in case of loss, for every £100 received from the 


insurance company, £4. 10s. would be for premium and £95. 10s. 


for value of goods; 
-. Amount of insurance=£85. 19s. x ob 


= £90. 
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EXERCISE XXXVI. 


(1) A broker purchases £20000 worth of goods; what is 
his commission at + per cent. ? 

(2) An agent. collects debts to the amount of £481. 10s. ; 
what is his commission at 24 per cent. ? 

(3) <A broker buys £11000 worth of goods ; what is his 
commission at 4 per cent. ? 

(4) What is the cost of insuring a cargo valued at 
£6750, the premium being 3 per cent. ? 

(5) Find the commission on the sale ‘of 736 barrels of 
flour at £1. 5s. per barrel, the rate of commission being 
24 per cent. 

(6) An agent buys land for £10500, and receives a com- 
mission of } per cent.; what has his employer to pay alto- 
gether ? 

(7) An agent received 5 per cent. for buying cotton. 
His commission amounted to £432. 10s.; what was the value 
of the cotton bought ? 

(8) Find the premium on a policy of insurance for 
£1258. 5s., at 64 per cent. 

(9) A ship is worth £34000, and is insured for ? of its 
value ; what does the premium amount to at 3 per cent. ? 

(10) A house is insured for ? of its value at 14 per cent., 
and the premium is £18; what is the value of the house ? 

(11) For what must I insure goods worth £530. 6s. 8d., 
at 3} per cent., so that in case of loss I may recover the 
value of both goods and premium ? 

(12) For what sum must goods worth £427. 15s. 3d. be 
insured, at 42 per cent., so that in case of loss both their 
value and the premium paid may be recovered ? 

(18) At 7 per cent., for what sum must property worth 
1200 guineas be insured, so that, in the event of total loss, 
both the value of the property and the amount paid for in- 
surance may be recovered ? 

(14) A tradesman allows a discount of 15 per cent. for 
cash. Find the cash price of articles marked respectively 
(i). £2. 15s., @i)..£5. 17s. 6d., Git); £10. 12s. 6d. 

(15) Instead of allowing 4 per cent. discount, a tradesman 
gives }d. in the shilling. Find the amount of his error on a 
bill of £30. 11s. 3d. 
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AVERAGES. 


81. If at the end of an ordinary year a person reckons 
his expenditure during the year, and divides the amount by 
365, the quotient gives what is called his average daily 
expenditure. 


Again, if a man buys 3 horses for £43, £56 and £38 
respectively, he obtains 3 horses for £137, at an average 
price of £137, or £45. 13s. 4d. each. 


Again, if a train travels 200 miles in 5 hours, including 
stoppages, the speed will vary considerably from time to 
time, but the average rate is 40 miles per hour. 


Similarly, if a school consists of 340 boys in 17 classes, it 
is somewhat unlikely that all the classes will be of exactly 
the same size, but we may say that the average number of 
boys in a class is 34°, or 20. 


Thus the average of any number of sce is the 
result of dividing the sum of the quantities by the number 
of them. 


The average is also called the mean of the quantities. 


Example i. The rainfall at a certain place in the months 
of April, May, and June was 1:9, 0°94, and 1:27 inches respec- 
tively. Kind the average for these three months, to two places 
of decimals. 


There are three numbers, therefore the average 
‘[1:9+0:94+4 1:27] inches 
ie 11] inches 

37 inches, 


ae 


=4 
i 
3 
its 


Hxample ii. In four selected weeks of a year, the deaths in 
a town of 140000 inhabitants are 125, 85, 110, and 100 respec- 
tively. Find the annual number of deaths at the same rate per 
1000 of the inhabitants. 


The average number of deaths in 1 ee Ahi Geena: 
. =4[42 
= aa) 
ane a cev'e van eahouietineaeuseertenctenia ch teen ce 1 year=105 x 52=5460; 
e. the annual death rate per 1000= 5460+ 140 
= oy 
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EXERCISE XXXVIIa. 


find the average of 

(1) 10,27, 35, 36.29 

Cie i dele, 20, 17,04, 50, HR 
(3) 967, 846, 538, 261, 1003. 

(4) 102, 104, 46, 206, 308, 410, 
(5) 50°413, 2-001, 15:02. 

(6). 17-05, 15; 5°03. 

(7) -25, 612, 89-4, -O516. 

(8) 849-76, 31:36, 865-005, 2:07. 
(9) 85:4, 78415, 2:05, 91°6. 

(10) 31, 35°25, 0, 73:5, 66, 20°%5,. 147°4, 57-5. 


EXERCISE XXXVIIB. 


(1) The populations of 3 towns are respectively 16501, 
18926, and 30543. What is the average population ? 

(2) The population of England in 1841 was 14995132, 
and in 1851 it was 16854142. Find the average annual in- 
crease between the two dates. 

(3) Ina school the numbers for the week were :—Mon. 
morn., 66; Mon. aft., 64; Tues. morn., 60; Tues. aft., 59; 
Wed. morn., 75; Wed. aft., 59; Thurs. morn., 68; Thurs. 
aft., 63; Fri. morn., 62; Fri. aft., 60. Find the average 
attendance for the week. 

(4) During seven weeks the following rainfall occurred : 
2°5 in., 1°625 in., 1 in., °025 in., 1:25 in., 075 in., °875 in. 
Find the average rainfall per week. 

(5) The average attendance of a school for a week is 
723. The average attendance for the first four days is 731. 
How many were present on Friday ? ; 

(6) Ina school of 350 children, one-half are 7 years old, 
one-fifth are 9 years, one thirty-fifth are 8 years, and the 
remainder are 11 years. Find the average age. 

(7) Aclass of 25 boys wrote an extract from dictation. 
8 boys had 5 mistakes each, 2 had 4 mistakes each, 3 had 2 
mistakes each, and 17 boys had no mistake. What was the 
average number of mistakes for the whole class ? 
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(8) A cyclist travels for 45 hours at the rate of 7 miles 
an hour, then for 2} hours at 10 miles an hour, and finishes 
his ride at a speed of 12 miles an hour for 15 minutes. Find 
his average speed per hour. 

(9) A train travelled for 15 hours at an average rate of 
24 miles per hour; for 3} hours the rate was 12 miles per 
hour, and during the next 75 hours 215 miles were covered. 
What was the average speed, in miles per hour, for the re- 
mainder of the journey ? 

(10) The weights of a Cambridge crew are 10 st. 5$ Ib., 
11st. 2 lb., 12 st. 5} Ib., 13 st. 64 Ib., 14 st. 1 1b., 12 st. 3 lb., 
11 st. 34 Ib., 10 st. 13 lb. What is the average weight per 
man ? 

(11) The weights of Bow sells are respectively : 2 tons 
13 cwt. 25 lb., 1 ton 14 cws. 2 qrs. 6 lb., 1 ton 6 cwt. 13 1b., 
1 ton 1 cwt. 23 lb., 16 cwt. 4 lb-13 owt. 2 qrs. 22 Ib., 12 owt. 
7 1b., 10 cwt., 9 cwt. 1 gr.5 lb., 8 cwt. 3 qrs. 7 1b. Find the 
average weight. 

(12) A school with 78 boys and 72 girls on the books 
meets 432 times in the year. If each boy loses one meeting 
in 9, and each girl one in 8, find the average attendance 
of each sex for the year. 

(183) The average dividend paid during 8 years by a 
railway company is 3'8125 per cent. The dividends paid for 
the first 7 years were respectively 3}, 3}, 35, 4, 44, 44, 4 per 
cent. What was the dividend for the 8th year ? 

14) The populations of 3 towns in 1861 were respec- 
tively 22350, 43425 and 10630. In 1891 the two former had 
increased 6 per cent. and 8 per cent. respectively, and the . 
latter had decreased 10 per cent. Find the average population 
in 1891. 


STATISTICS, 


82. The calculation of averages and percentages enters 
largely into the compilation of tables of statistics, as will be 
seen from the examples in the following exercise. 


EXERCISE XXXVIII. 


(1) In the following table supply the totals required in 
lines (A) and (B); and state the percentages required in 
lines (C), (D) and (KE), to 2 places of decimals. 


82.] STATISTICS. 59 


INTERMEDIATE EpucaTion BoArpD FoR IRELAND. 


| Particulars. 1892. 1893. 1894. 1895. 1896. 


No. of students presented for 


examination :— 
IB OWySee coscensccinnceamesaoseseesee 4294 | 5265 | 5816 | 6267 | 6503 
GAT Gn. ences susneebenaeoceet ale 1465 | 1709 | 1866 | 2056 2208 _ 
(A) ANG Sel i aersrnmnseesonces | 


No. of students who passed the 
examination :— 


LEKON #85 ¢ Sondeuasstonsad Jooaobaasooser 2539 | 3041 | 3516 | 3783 | 3753 
Girls svesrbaeisesacseses | © CO || oo | 1104) 11900) 1213 
(B) AIRGGENU yo adasnsecencnae 


Percentage of candidates who 
were successful :— 
(CAB ea iy GER eetc cia coe creas 
CDRGATISI nes cccsatestorscoeteees 
(G2 ee LOUON  Seaccnescoeesece 


(2) In the following table state the average speed in 
miles per hour to 2 places of decimals. 


RAILWAY SPEED. 
The longest runs without stoppage are made as under :— 


From To Time. ey Average Speed. 
| H. M. | Miles. 
Raddimp ton s.c.y) LSX@bCr! <.20..2.<0-- 3 438 | 194 
SPETUSUONIM cst. tees CROW loomacnmoaadae | 2 55 | 1584 
Liverpool Street | North Walsham | 2 40 | 131 
Neweastle....,.... Edinburgh ...... 2 23 | 1244 
St. Pancras ...... Nottingham...... 2 23 | 1232 
PGi SIO TOSS eee ING WALK «ns secsenem 2 20 | 120 
Wanlislerccs..<cesee OvITNIN GY eeeessert. ese. |) LEE 
Bournemouth... | Vauxhall ......... | 2 12 | 106} 
@arlisles.....sssa0 Edinburgh ...... 2201 984 
Wawlisle ccc. coneumMarnocl:...... 149] 914 


(3) In the following table supply the calculations re- 
quired in the blank columns. State the rates per cent. in 
the last column to 2 places of decimals. 
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POPULATION ENUMERATED IN ENGLAND AND WALES AT 
EACH DECENNIAL CENsus, 1801-91. 


Population. Increase. 


Males. Females. Total. Decennial. | Per cent. 


1801 4254735 4637801 
1811 4873605 5290651 
1821 5850319 6149917 
1831 6771196 7125601 
1841 7777586 8136562 
1851 8781225 9146384 
1861 9776259 10289965 
1871 11058934 11643332 
1881 12639902 13334537 
1891 14052901 14949624 


Notr.—In the Calculations required for the last column 
apply the method of Art. 57. 


(4) In the following table calculate the numbers re- 
quired for the blank columns to the nearest integer. 


ToTaL LENGTH, RECEIPTS, AND WORKING EXPENSES OF 
RAILWAYS IN THE UNITED KINGDOM. 


Toneihot ea a ay Woon Expenses. 
Year. laessayen : f Per cent. of 
Mecesisis Total. Per Mile. Total. moe 
£ Le 
1880 17983 62961767 33601124 
1881 18175 63908237 37602616 
1882 18457 66537128 36170486 
1883 18681 68210052 37368562 
1884 18864 67701042 37317197 
1885 19169 66644967 36787957 
1886 19332 666153877 6518247 
1887 19578 67914586 370638266 
1888 19812 69739870 87762107 
1889 19943 73717057 40094116 
1890 20073 76548847 43188556 
1891 20191 78361633 45144778 
1892 20325 78529814 45717965 
1893 20646 76844086 45695119 
189} 20°08 79874566 47208313 
1895 21174 81396047 47876637 
1896 21277 85296200 50192424 
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(5) In the following table calculate the numbers re- 
quired in the blank columns; for the 4th and 6th columns 
find them to the nearest integer. 


STATEMENT OF REVENUE AND WORKING EXPENSES OF THE 
PRINCIPAL RatLWwAy COMPANIES OF ENGLAND AND 
WALES, FOR THE YEAR ENDED 31sT DECEMBER, 1896. 


Revenue. Working Expenses. 
Miles » Per Net 
Companies. in cent Re- 
Work Soaee Mile, | Amount. | (0%... | ceipts. 
Re- 
ceipts. 
£ £ 
Cambrian ...... 252 285461 167811 
IRGWMESS: Crass ese 134 454185 «224704 
Great Central.. | 383 | 25638894 1420466 
Great Eastern. | 1105 | 4772509 2698715 
Great Northern] 804 | 4550338 2808968 
Great Western | 2542 | 9610400 5310712 
Lancashire and 
Yorkshire ... 528 | 4947766 2771952 
London and 
North Western} 1909 | 123338655 6754187 
London and 
South Western| 875 | 4201854 2390885 
London, Brigh- 
ton,and South 
WORSH seece.es 438 | 2399487 1575877 
London, Chat- 
ham,and Dover} 188 | 1591030 8554 10 
London, ‘Til- 
bury, and 
Southend ... 79 307766 169842 
Maryport and 
Carlisle ...... 41 101576 50399 
Metropolitan.. 66 811770 855779 
Metropolitan 
District: tees. 19 459259 212000 
MidJand......... 1387 | 9662617 5321739 
North Eastern | 1630 7751908 4424495 
North London 12 518433 263407 
North Stafford- 
SHiTe@wbnsstnese. 193 806344 429905 
South Eastern | 414 | 2503085 1304366 
Tati Viale... ccc 121 770307 | 416728 
Total of above 
Railways .. | 
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“INVOICES. 


83. Tradesmen’s bills may be classed under two or 
three heads. When a buyer has completed his purchases he 
may be presented with a bill in the form of a written list of 
the articles bought, with a statement of the cost of them 
attached. When goods are sent to a buyer’s residence there 
is sent with them a similar list, which is in this case called 
an invoice. Hach separate entry in an invoice ora bill is 
called an item. 


When payment is not required at the time of purchase, a 
list of the amounts owing is sent to the purchaser at certain 
periods, sometimes without any specification of the nature of 
the goods. Each line on such a list appears thus :— 


Ea ay a «0 
June 30. | To goods, as per invoice | Hes eee Ro Mn te: 


A periodical statement of this kind is called an account: 
and when, as in many cases may be necessary, the full par- 
ticulars of the items are given, it is called a detailed 
account. When an account is sent to the purchaser it is 
said to be rendered. 


Example. Make out an invoice of the following articles, 
supplied by Messrs. Parker Brothers, Stutchbury & Co., of St. 
Paul's Churchyard, to Messrs. Stainer, Despard & Marshall, of 
Constantinople, on the 1st of June, 1897:—5 yds. of muslin at 
1s. 23d. per yd., 39 yds. of merino at 4s. 34d. per yd., 8 dozen 
buttons at 43d. per dozen, 198 yds. of braid at 1s. 34d. per 
dozen yds. 

St. Paul’s Churchyard, 
London, 1st June, 1897. 

Messrs. Stainer, Despard & Marshall, 

Bought of Parker Brothers, Stutchbury & Co., 
Wholesale and Retail Drapers. 


Vieel's. Wade 

June 1 DVS TUSTIN ceaneneeeceaes @1s. 24d. | 6 | O48 
SOLUS. MLSLINO seewcseeeeneeee @4s. 34d. || 8 | 6}. 62% 
SclozeDubtons een cee teeenttee @4id. Poe 

198 yds. braid... @1s.34d ver 12 yds. | 1 | 1 | 33 
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In an account, the above transaction would appear thus :— 
—St-Paul’s Churchyard, 
London, Mzdsummer, 1897. 
Messrs. Stainer, Despard & Marshall, 
Dr. to Parker Brothers, Stutchbury & Co., 
Wholesale and Retail Drapers. 
1897 Perse 
June 1 To goods as per invoice 9 | 16 | 1} 
| 


In a detailed account, the various items would be stated 
separately just as in an invoice. 

When the account is paid, the person receiving the money 
writes at the bottom Received, with his name and the date 
of receipt. If the sum received is £2 or upwards, a penny 
stamp must be affixed to the bill by the receiver, who must 
write his name and the date across it, thus :— 


Recet | ved July 4th,| 1897. 
Parker Bros., een & Co. 


The following is a specimen of a shipping invoice :— 
Leeds, March 22nd, 1898. 
To Messrs. Stainer & Co., 
From Parker Brothers. 
Invoice of 7 packages forwarded to Southampton for shipment 
per S.s. Tamar to Cape Town, for your account and risk. 


Net c. f. i. 

Per | | 

: LOMO eh ce eel ee I Bh ee 
Cape | 3 | cases containing 45 
Town. bales of cloth, 40 | 
1/3 Sa te ee ae 95/- || 218 | 15 | 0 | 
4/7 | 4 | cases as above, 60 {ri 
DIES Sects ces <asicos ee 85/- || 255 | 0] 0| 

eel 468 | 15 | 0 

| eae oo ——- 

E. & O. E.! || 468 | 15 | 0 


1'The letters c. f. i. stand respectively for the words “cost,” 
“freioht,” “insurance.” E. & O. EH. stand for the words“ errors and 
omissions excepted.” The marks in the extreme left-hand column 
are shipping marks on the packages, 
r 
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84. <A statement relating to goods sold on commission, 
showing the expenses entailed and the amount realised by 
the sale, is called an account sales. 


Example. Make out the account sales of 35 hogsheads of 
sugar received by Messrs. Allen & Richards, of Mincing Lane, 
from Messrs. Reynolds & Co., of Kingston, Jamaica, per the 
‘ Launceston,’ to be sold on thetr account, and sold on the 81st of 
January, 1898, as follows :—4 hhd., net 844 cwt., at 20s. per 
cwt.; 138 hhd., net 208 cwt., at 20s. 6d. per cwt.; 11 hhd., net 
1763 cwt., at 21s. per cwt.; 7 hhd., net 1124 cwt., at 21s. 6d. per 
cwt.; fretght and other charges, £47. 8s. ; commission on sales, 
24 per cent. 


Account SAuxs of 85 hhd. Sugar ex s.s. Launceston, on 


account of Messrs Reynolds & Co., Kingston, Jamaica. 
BEG OA are 
H 1/35 £ sjd| & | s.|d. 
35 hhd.| 4/| hhd. sugar, net 84} cwt.... | 20/-|| 84} 5/0 
13], POE eee 213| 410 
ites eet Ni eee ic he |185 | 11}9 
Ce a 7 LIZk |, oo. 12/6 | 120/1819 
Charges: 603 | 19/6 
Tha SOREN Ga-soseonctecccooh | 2 10/0 
BTOI Ht Gcccceistesiesrisssdeestes 42 3/0 
Cartage ny w..cevcsecseedteacs i AESLOHO 
SUOMI Ceca an euccewanses ceive: econ O, 
' Commission, 23% on 
| SOUS SOs Ga teestecn eee 115, 2/0 
—--—|—|| 62} 10] 0 
Net proceeds due to-day 541| 916 
E. & O. E. 


London, 31st January, 1898. 
Allen & Richards. 


85. The science of recording business transactions in a 
regular and systematic manner is called Book-keeping. 
The books necessarily required for the purpose are three :— 

(i) The Waste Book, in which rough entries of trans- 
actions are made previous to their being carried into the 
Journal. 

(ii) The Journal or Day Book, in which a condensed 
statement of the daily transactions is entered and so arranged 
that they may be subsequently transferred to the Ledger. 


— ee 


ee a or 
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(iii) The Ledger, in which each entry in the Journal is 
arranged systematically under the name of the person with 
, whom the business was transacted: amounts due from him 
being placed in one column, and amounts due to him in 
another. 


EXERCISE XXXIX. 


Make out the following invoices, with namies and dates, 
and calculate each amount to the nearest farthing. 


(1) 38 doz. whiting at 23d. each 7 score oysters at 2s. 6d. 
per doz.; 71 1b. cod at 2$d. per lb. ;~1600 herrings at 2s. 9d_/ 
per 100; 13 chickens at 3s. 6d. per pair. 


(2) 2 chests tea, each” 34 cwt., at 2s. 9d. per lb.; 
2 barrels sugar, each 4 cwt. 56 |b., at £3. 6s. 8d. per cwt. ; 
7 bars soap, each 45 lb., at 3d. per lb.; 8 cheeses, each 56 lb., 
at 8d. per lb. ; 6 boxes starch, each 14 lb., at 5$d. per lb. 

(3) 2 pieces silk, each 197 yds., at 4s. 3d. per yd.; 
8 pieces flannel, each 57 yds., at 4s. 6d. per yd.; 22 sealskin 
jackets at 11 guineas each; 400 yds. calico at 2s. per doz. 
yds. ; 84} yds. lace at 4s. per doz. yds. 

(4) 12 hams, 19 lb. each, at 10jd. per lb.; 3 firkins 
butter, each 4 cwt., at 1s. 7d. per lb.; 35 dozen eggs at 14 
for 1s.; 39 gall. milk at 1}d. per pint; 172 1b. bacon at 10d. 
per lb. 

(5) 5 gall. strawberries at 5d. per quart; 10 casks 
apples, each containing 250, at 2jd per score; 4 boxes 
oranges, each containing 160, at 6d. per dozen; 100 cabbages 
at 3d. each; 14 cwt. potatoes at 14d. per lb. 

(6) 1 cwt. 23 Ib. soap at 23d. per lb.; 3 qrs. bacon at 
£3. 13s. per cwt.; 135 cwt. of sugar at £2. 3s. 6d. per cwt. ; 
1 cwt. 2 qrs. rice at 3d. per Ib. ; 295 lb. cheese at 7$d. per lb. 

(7) 75000 bricks at 17s. 6d. per 1000 ; 696 tiles at 1s. 3d. 
per doz. ; 66 loads of sand at 2s. 3d. per load ; 5 men, 9 hours 
each for 3} days, at 7hd. per hour; 72 ft. of wood at 3d. per 
ft. 

(8) 24 reams blotting paper at 103d. per quire; 400 
envelopes at 11d. per 100; 500 bottles ink at 14d. each; 69 
sulers at 3 for 2hd.; 1 gross exercise books at 3s. 9d. per doz, 


TA 
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(9) 8 score eggs at 1s. 3d. per doz.; 49 lb. rice at 34d. 
per lb. ; 84 lb. butter at £6. 10s. 8d. per cwt.; 19 Ib. starch 
at 63d. per lb. ; 3? cwt. of soda at 13d. per lb. 


(10) 1564 yds. flannel at 2s. 1}d. per yd.; 258 buttons 
at 3 for 1d.; 2 doz. pairs gloves at 2s. 7éd. per pair; 19 
cotton handkerchiefs at 53d. each; 2 gross tape at 1s. 2)d. 
per doz. 

(11) 2cwt. beans at 1s. 3d. per stone (14 1b.); 3 quarts 
peas at 3s. per peck; 3% qrs. barley at 3s. 11d. per bush. ; 
10 bush. bran at 11d. per bush.; 5} stone of flour at 2s. 8d. 
per stone (14 lb.). 

(12) 15 dozen sherry at 3s. 9d. per bottle; 126 bottles 
port at £3. 12s. per doz.; 7 gall. whisky at 4s. 6d. per qt.; 
13 doz. claret at 1s. 3d. per bottle; 9 bottles brandy at 
£2. 16s. per doz. 

(13) 19 dozen buttons at 3d. each; 4 gross balls cotton 
at 7hd. per dozen; 3 pieces calico, each 45 yds., at 53d. per 
yd.; 7 pieces linen, each 18 yds., at 2s. 5$d. per yd. ; 4 pieces 
silk, each 27 yds., at 7s. 84d. per yd. 

(14) 7 bars soap, each 11} lb., at 2$d. per lb.; 3 firkins 
butter, each 4 cwt., at 1s. 7d. per lb.; 1 stone 9 lb. butter at 
1s. 54d. per lb. ; 3 pails lard, each 28 1b., at 6}d. per lb. ; leg 
of pork, 13 lb., at 74d. per lb. 

(15) 10 1b. 8 oz. bacon at 11d. per lb. ; 12 oz. suet at 10d. 
per lb.; 19} 1b. pork at 9d. per lb.; 104 eggs at 1s. 1}d. per 
dozen; 174 lb. butter at 1s. 3d. per Ib. 

(16) 1000 envelopes at 7$d. per 100; 29 order books at 
11d. each ; 7} doz. pencils at 1}d. each; 1 gross pen nibs at 
6 for 1d.; 17 reams foolscap at 6d. per quire. 

(17) 4 cwt. treacle at 13d. per lb.; 29 lb. starch at 8hd 
per lb.; 124 pints vinegar at 1s. 8d. per gall. ; 5 cwt. rice at 
24d. per lb. ; 5} lb. spice at 4d. per oz. 

(18) 3 Stilton cheese, each 12 lb., at 1s. 3d. per Ib.; 
4 hams, each 10} Ib., at 11}d. per lb.; $ cwt. butter at 1s. 1d. 
per lb. ; 2 sides bacon, each 45} 1b., at 85d. per 1b.; 100 eggs 
at 1s. 3d. per dozen. 

(19) 3 salmon, each 21 1b., at 1s. 3d. per Ib. ; 500 oysters 
at 2s. 6d. per score; 24 dozen crabs at 9d. each; 3 gall. 
shrimps at 5}d. per pint ; 150 herrings at 114d. per dozen. 
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(20) Ribs of beef, 10 lb. 10 oz., at 10d. per lb.; steak, 
4 lb. 2 oz., at 1s. 2d. per lb. ; neck of mutton, 4 lb. 8 oz., at 
8d. per lb.; veal, 7 1b. 4 0z., at 11d. per lb.; bacon, 5 |b. 7 oz., 
at 1s. per lb. 

(21) 56 lb. 9 oz. of beef at 10$d. per lb.; 75 Ib. 6 oz. of 
mutton at 114d. per lb.; 18 1b. 10 oz. of lamb at 1s. 2d. per 
lb. ; 45 Ib. 8 oz. of veal at 1s. 13d. per Ib.; 14 lb. 12 oz. of 
suet at 8id. per lb. ’ 

(22) 1500 tons of wrought-iron at £16. 5s. per ton; 75 
tons of wrought-iron at £26. 10s. per ton; 640 tons of iron 
castings at 14s. per cwt.; 45 tons of gun-metal at 11d. per 
lb.; labour, 120 men for 52 weeks at 27s. per week ; coal, 
1200 tons at 13s. per ton. 

Deduct 5 per cent. for cash. 

(23) 22500 bricks at £1. 12s. per 1000; 135 bushels of 
lime at 1s. 4$d. per bushel; 16} loads of sand at 3s. 6d. per 
load ; the labour at 9s. 6d. per 1000 bricks laid ; 300 coping 
stones at 1s. 7 Ld. each, including cost of laying. 

Deduct 7k per cent. for cash. 

(24) 3800000 bricks at £1. 15s. per 1000 ; 240 tons of lime 
at £1. 5s. per ton; 670 yds. of gravel at 12s. 6d. per yd.; 
250 yds. of sand at 17s. 6d. per yd. ; cartage of lime at Ls. 6d. 
per ton; cartage of sand and gravel at 9d. per yd. 

Deduct 2} per cent. for cash. 

(25) 1 cwt. of indigo at 14s. 6d. per lb. ; 1 ton of cloves 
at 1s. 2d. per lb.; 5 cwt.3 qrs. 18 lb. of spelter at 4d. per lb.; 
7 ewt. 1 qr. 14 Ib. of block tin at £64 per ton. 

Deduct 10 per cent. for cash. 

(26) 14 tons 3 ewt. of copper at £92. 15s. per ton; 12 tons 
12 cwt. of spelter at £1. 15s. 10d. per cwt.; 3 tons 5 cwt. of 
tin at £3. 18s. 9d. per cwt.; coal consumed, 14 tons at 14s. 3d. 
per ton; loss of metal in casting, 3; ; labour equal to one man 
: for 31 days at 4s. 9d.; other expenses reckoned at £125. 

Deduct 24 per cent, for cash, 
(27) 1 st. 9 lb. of butter at 1s. 54d. per lb.; 1 qr. 26 lb. 
of cheese at £3. 10s. per cwt.; 5 chests of tea, each 3} cwt., 
jat is. 4td. per lb.; 3 barrels of sugar, each 4\ owt, at 
t £3. 6s. Sd. per cwt. ; 118 hams, each 19 Ib., at 104d. per lb.; 
|1 qr. 23 lb. of soap at 23d. per lb. 
Deduct 3 b per cent. for cash. 
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(28) 10 gall. 8 qtsof oil at 1s. 2d. per gall. ; 57 cu. yds. 
13} ft. of granite at £3. 7s. 9d. per cu. yd.; 3 cwt. 2 qrs. 16 
lb. of sugar at £3. 7s. 8d. per cwt.; 72 yds. 2 ft. 6 in. of 
wire at Qs. 3id. per yd.; 36 qrs. 4 bush. of corn at £1. 10s. 
9d. per qr. 

Deduct 5 per cent. for cash. 

(29) 8 pieces of West of England cloth, each 20} yds., 
at 5s. 6d. per yd.; 9 rolls Scotch tweed, each 19} yds., at 4s. 
per yd.; 30 yds. Irish frieze at 8s. Gd. per yd.; 12 pieces 
Melton cloth, each 30 yds., at 4s. 3d. per yd.; 152 yds. Scotch 
mixture at 2s. 6d. per yd. 

Deduct 74 per cent. for cash. 

(30) 274 yds. of red flannel at 1s. 6d. per yd.; 45 doz. 
yds. of dress material at 4s. 11d. per yd. ; 13} yds. of linen 
at 3s. 10d. per yd.; 133 yds. of velvet at 7s. 6d. per yd.; 
1} gross reels of cotton at 6$d. per doz.; 3 dozen pairs of 
gloves at 2s. 114d. per pair; 198 yds. of braid at 1s. 3}d. 
per doz. 

Deduct 24 per cent. for cash. 

Make out account sales on the following transactions :— 

(31) 2606 qrs. of maize at 32s. per qr.; — charges, 
£15. 9s. 3d. + freight, £110. fs. 4a.; commission, 2 24 per cent. 

(82) 9000 bags of maize. 2000 at 24s. Gd.; 2500 at 
27s. 9d.; 8000 at 31s. 4d.; 1500 at 32s. 8d. ; charges, 25 per 
cent. ; commission, 5 per cent. 

(33) 8 pipes of port and 10 butts of sherry. 5 pipes of 
port at £60; 2 butts of sherry at £40; 3 pipes of port at 
£80; 8 butts of sherry at £55; duty, £67. 10s.; freight, £80 
6s. 8d.; other charges, 1 per cent. ; commission, 5 per cent. 

(84) 12 bales of Ivish linen containing 320 pieces. 60 
pieces at 9s. 6d.; 120 pieces at 9s.; 60 pieces at 10s. 6d. ; 
80 pieces at 10s. 9d.; freight and other char ges, £18 ; com- 
mission, 5 per cent. 

(35) 59 casks of Russian tallow. 12 casks at 47s.; 14 
casks at 48s.; 15 casks at 46s.; 18 casks at 45s.; freight, 
carriage and other char ges, £15 10s.; commission, 2} per cent. 

(36) 40 hhd. of sugar. 6 hhd., net 925 cwt., at 20s. per 
ewt. ; 12 hhd., net 113} ewt., at 20s. 4d. per owt.; 15 hhd., 
net 1303 ewt., at 21s. 3d. per cwt.; 7 hhd., net 147 at 
21s. 4d. per ewt. ; ; charges, + per cent. ; ; commission, 2) per 
cent. 
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SIMPLE INTEREST. 


86. Since there are some people with more money than 
they are able to use in their own affairs, and others with less 
money than they need to carry on their business, it is natural 
for the latter to borrow from the former, and for the former 
to lend to the latter: and it is fair for the former to demand, 
and the latter to pay, a proportionate charge for the money. 
This charge is called Interest, and should clearly be propor- 
tional to the amount of the money, and also to the time for 
which it is lent. 

It is customary to reckon the charge at so much per £100 
for a year, z.e., at a certain Rate per cent. per annum. 

If, for example, the rate be 5 per cent. per annum, it 
follows that 


the interest on £100 for 1 year =£5; 


BES en hanes £50... 1 year =£21}; 

eens sara sanies £50 ... ieee tee 

Bre cvadeeticcsaras 55.0 ieee a your =£2x 2b; 

<6 Ree rate £150 ... -$ year 285% 4x 2h , ote. 


87. The sum of money upon which interest is reckoned 
is called the Principal. 

When we add the interest to the principal we get the 
Amount, é.e., the sum to which the principal will amount 
at tho end of a given time. When it is agreed between the 
lender and the borrower that the interest shall be paid over 
periodically as soon as it becomes due, the money is said to 
be lent at Simple Interest. 


SHortT Mretuops (MENTAL). 


88. It should be noticed and remembered that, at 5 per 
cent., the interest upon £1 for 1 year is one shilling; upon 
15s. it is 9d.; upon 10s. it is 6d.; upon 5s., 3d.; and so on; 
also that the interest upon £1 for 1 month is one penny. 

At 2! per cent. the interest is at the rate of stapence per 
£1 for 1 year. 

To find the simple interest on any sum of money at 5 per 
cent. for one year, we may mentally reckon the pounds in the 
principal as shillings, and the shillings and pence in the 
principal as the same fraction of a shilling as they are of £1. 
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Also, to find the simple interest for one month on any 
sum of money at 5 per cent. per annum, we may mentally 
reckon the pounds in the principal as pence. 

To find Simple Interest at the following rates, we may 
calculate it at 5 (or 24) per cent., and then increase or decrease 
it. Thus:— 


6 per cent.=57Y% +one-fifth; 
4 per cent.=57/ —one-fifth ; 
5} per cent. =5/ +one-tenth; 
45 per ae eee — one-tenth ; 
3 per cent. =25 + one-fifth ; 
2 per cent. = gif — one-fifth. 
Example i. Write down the simple interest on £562. 17s. 6d. 
for 1 year at 5 per cent. 
Interest = 5627 shillings 
= £28. 2s. 103d. 
Example ii. Write down the simple interest on £500. 10s. 
for 1 month at 5 per cent. 
Interest =5003 pence 
==> MS OL: 


| Ih 


EXERCISE XL. 
Write down the simple interest for one year on 

(1) £617 at 67: (2) £843 at 5%. (3) £937 at 5Y. 

(4) £741 at 5%. (5) £586 at 5%. (6) £672 at 57. 

(7) £9500 at 24%. (8) £350 at 24%. (9) £650 at 217. 
(10) £450 at 3%. (11) £575 at 27%. (12) £430 at 54%. 
(18) £200 at 3%. (14) £500 at 6%. (15) £600 at O°. 
(16) £800 at 53%. (17) £900 at 4%. (18) £1000 at 4$7. 


(19) £578. 10s. at BY. (20) £1673. 10s. at BY. 
(21) £941. 15s. at BY. (22) £637. 15s. at BY. 
(23) £984. 15s. at BY. (24) £1762. Bs. at BY. 
(25) £8197. Bs. at 5%. (26) £5184. Qs. 6d. at 5. 
(27) £6287. Qs. 6d. at BY. (28) £2814. 7s. 6d. at BY. 


(29) £5623. 17s. 6d. at 5%. (30) £5861. 12s. 6d, at 5%. 
Write down the simple interest for one month on 

(31) £400 at 5Y. (82) £576 at 57%. (83) £600 at 57. 

(34) £360 at 6%. (385) L720 at 57%. (36) £480 at 4,7. 
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GENERAL METHODS. 

89. Questions involving interest can easily be worked 
out by the Unitary Method. 

There are four quantities involved in such questions: 
(1) the Principal; (2) the Time; (38) the Rate per cent. ; 
and (4) the Interest. 

If any three of these be known, it is always possible to 
determine the fourth; but we cannot do so with less than 
three. 


90. Case I.—Given the Principal, the Time, and the 
Rate per cent.: to find the Simple Interest. 
Haample i. | Find the simple interest on £3265. 12s. 6d. for 
54 years at 4 per cent. per annum. 
Interest on £100 for 54 years=£5} x4, 
SS. bbacsbseeeawn £32552 for 54 years=£32¢ 6b X75 x54 x4 


= £718. 8s. 9d. 


Hence it will be seen that to find the simple interest we 
multiply the principal by the rate per cent. and then by the 
number of years, and we divide the product by 100. These 
operations may be performed in either of the following ways, 
but the second method is generally the more convenient : 


(i) i= 6 a (ii) Since aa ts, we may 

4 =rate p.c. proceed thus: 

13062 . 10 . 0 eee Sele 

54=no. of yrs. ByAday 5 WG 

65312 . 10. 0 i 

Gaeik sy 0 peel 3 

10)71843 . 15 . 0 10)7184.. 7. 6 

107184. 7.6 LAS Gaon -9 
aon 84 9 & 


The interest therefore=£718. 8s. 9d. 


91. If we denote the principal by P, the amount by 4, 
the interest by J, the rate per cent. by 7, and the number 
of years for which interest is calculated by n, the method of 
finding the simple interest and amount can be represented 
by the following formule : 

pt MD 
1000’ 
and A=P+iI. 


“AI 


bdo 
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EXERCISE XLI. 


Find the simple interest on 


£245 for 2 years at 3 per cent. 
£356 for 3 years at 2) per cent. 
£525 for 5 years at 3} per cent. 
£650 for 8 years at 4} per cent. 
£960 for 12 years at 24 per cent. 
£975 for 4 years at 24 per cent. 


325. 
£333. 
£211. 
£142. 
L774. 
£101. 
£886. 
£936. 
£1545 
£2763 
£5321 
£1465 


£2333. 
£2367. 
£1250. 
£2987. 
£1715. 
£5982. 


£670. 
£3460 


10s. for 24 years at 4 per cent. 

10s. for 20 years at 3? per cent. 
5s. for 135 years at 4 per cent. 
10s. for 44 years at 3) per cent. 
11s. 3d. for 4 years at 5 per cent. 
5s. 6d. for 20 years at 24 per cent. 
10s. 9d. for 44 years at 5} per cent. 
13s. 4d. for 42 years at 45 per cent. 
for 5} years at 4 per cent. 

for 44 years at 5 per cent. 

for 3? years at 4) per cent. 

for 7} years at 3} per cent. 

15s. for 3 years at 14 per cent. 
10s. for 8 years at 34 per cent. 
12s. 6d. for 3} years at 4 per cent. 
10s. 6d. for 3} years at 2) per cent. 
1s. 8d. for 5 years at 3 per cent. 
Vs. 6d. for 4 years at 3} per cent. 
15s. for 8 months at 5 per cent. 

for 8 months at 3} per cent. 


£850 for 3 years 3 months at 44 per cent. 
£8240 for 14 months at 3 per cent. 


£656. 


£106. 13s. 4d. for 15 months at 4) per cent. 


6s. 8d. for 25 months at 7} per cent. 


[gt 


£1238. 14s. 4}d. for 6 years 8 months at 1} per cent. 


£7455 


for 3 months at 2} per cent. 


£8245 for 4 months at 3 per cent. 
£41. 13s. 4d. for 8 months at 4} per cent. 
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APPROXIMATION. 


92. When the time is a number of days, the interest 
may be found by what is called the Third, tenth, and tenth 
rile. 


Hxeample. Find the simple interest on £543. 17s. 6d. for 43 
days at 34%. 


a £543'875 

Interest = £543'875 x oo en 
_ 108100375 °3A50879 

= pve a Lee 


224255304 
The divisor can always be made 73090; to obtain the quotient 
on dividing by 73000, the rule is 


To the numerator add t of itself, then 35 of this, then 75 of 
this again, and in the result move the point 5 places to the 
left. This must then be corrected as explained below. 


The work is stated above in full, and the rule gives the 
interest to be £2°24277732. But the rule is only true if 


am Shee 1 of 1 SoS 
100000 (L+3+35+330) 73000) 
, 7 13°57 == 

1.€., if T0000 =73) 


i.e., if 73 x 137 = 10000, 
i.e., if 10001 = 10000. 


The process therefore gives a result too great by z5455 of 
itself; hence, from the £2°24277732, obtained by the rule, we 
subtract £°00022423; the remainder is the true interest. 

Norg.—When the period is given from one date to another, 
in caleulating the numbar of days we reckon the day on which 
the money is lent and that on which it is paid as one day. 


93. When the aggrezate interest on different amounts 
for different numbers of days is required, we multiply each 
amount by twice the rate and by the number of days, and 
then divide the sum of these products by 73000. 
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Example. How much interest is due on the following deposit 
account: £270 for 36 days, £500 for 33 days, £210 for 30 days, 
and £390 jor 18 days, interest being at the rate of 34 per cent. 
per annum ? 

210x36= 9720 
500 x 83 =16500 
210 x 30= 6300 
390 x 18= 7020 
39540 

7 

78000 ) 276780 

Notse.—Time is saved in offices and banks by the use of 
books containing interest tables. Farthings are never entered 
in accounts. 

The difference between two sides of an account is called 
a balance, and when the interest due is included it is called 
a cash balance. . 

Sums of money paid into the bank are placed in the Cr. 
(Creditor) column, and sums drawn from the bank in the 
Dr. (Debtor) column of the Bank Ledger. 

Example. Find the cash balance on April 27th, 1898, with 
interest at the rate of 3k per cent. per annum, on the following 
account :—Deposited Jan. 1st, £270; Feb. 5th, £230; withdrew 
March 10th, £290; deposited April Tth, £1©0. 

The following shows the form of the account in the 
Deposit Ledger of the bank. 


Date. | Dr. | Cr. | Balance. lIDays|| Products: 
1898 ielealall¢ |s'al ¢fslald 

Janel} Cashy ci. | —|—]|-/}270| 0,0|/270| O}0] 86 |} 9720 

1 se at ae re || — | —|-|] 280] 001/500; 0]0) 33 |) 16500 

MareclOt W..7cs 290} 0;0|—~j—1—1210/ O10} 8 6300 

Wn, GE Uae 1 — |—|-1/180] 0/01/3890} 0/07 18 7020 
» 27|Interest...|| —|—|-| 8/15/91) —|—1-| 
Balance... | 898. 15 | 9 | 1/398] 15] 9| 

|683 15 9 | 683/15 9. | 89540 


The interest will be found, by the method used above, 
to be £3. 15s. 9d. 
Notr.—If the amounts paid in or withdrawn are expressed 


in pounds, shillings, and pence, decimalize the amounts before 
finding the products. 


“i 
Ot 
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EXERCISE XLII. 
Find the simple interest, to the nearest penny, on 


(1) £6870 for 73 days at 3} per cent. 
(2) £2160. 12s. 6d. for 1 year 73 days at 5 per cent. 
(3) £583. 6s. 8d. for 146 days at 3 per cent. 
(4) £183. 6s. 8d. for 1 year 146 days at 4} per cent. 
(5) £2294. 18s. 9d. for 2 years 115 days at 5 per cent. 
(6) £535 for 117 days at 4? per cent.. 
(7) pata 7s. 8hd. for 1 year 214 days at 31 per cent. 
(8) £1271. 4s. 54d. for 327 days at 73 per cent. » 
(9) £568. 6s. 3d. for 3 years 143 dave at 52 per cent. 
(10) £1472. 15s. 64d. for 3 yrs. 281 days at £3. 1s. 9d. p.c. 
(11) £300. 8s. for 2 years 321 days at £4. 11s. 8d. p.c. 
(12) £1236. 18s. 4d. for 3 years 183 days at 3} per cent. 
(13) £5609. 10s. 95d. for 1 year 3U1 days at 4 per cent. 
(14) £5076. 9s. 10}d. for 3 years 247 days at 4? p.c. 
(15) £364. 3s. 9d. from March 5th to July 20th at 4 p.c. 
(16) £2105. 12s. 7d. from January 1st, 1895, to August 
14th, 1897, at 34 per cent. 
(17) £329. 13s. 3d. from February 2nd, 1896, to July 
14th, 1897, at 24 per cent. 
(18) £1325. 7s. 10d. from May 12th, 1895, to January 
26th, 1897, at 3} per cent. 
(19) £2503. 18s. 5d. from January 20th, 1896, to March 
30th, 1899, at 4 per cent. 
(20) £850. 12s. 6d. from March 12th, 1896, to December 
29th, 1897, at 4 per cent. 


(21) Find the cash balance on December 31st, 1897, of 
_the following account; interest 4 per cent. :— 


£ £ 
1 May, deposited ...... 250! 8 June, withdrew...... 124 
28 June, ree 140 | 19 July, lees ea tie 230 
11 Aug., ee atte: 840'|- 20 Oct:, han) dh ose 150 


12 Nov., + earaee 221 12 Dec. ” geseoee 100 
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(22) Find the cash.balance on December 31st, 1897, of 
the following account; interest 5 per cent“i— 


z £ 
7 Jan., deposited ...... 210 | 14 April, withdrew ... 130 
a Miley Pe Pt 150° | 27 June, si shee als: 
8 May, 5 eee 240 | 13 Aug., 5 seem LOE 
21 July, ee 300 | 12’Oct., 3 ae 60 
18 Sept., . eee 200] ¥3 Novss 2 5, «a7 20 
24 Dec., is ag memes 160 |/ 


94, Case II.—Given thé Interest (or the Amount), the 
Time, and the Rate per cent. to find the Principal. 
Kxamplei. What sum will amount to £300. 16s. in 4 years 
at 5 per cent. ? 
Amount of £100 in 4 years at 5 per cent. =£120, 
. principal which in 4 yrs. willamount to £120 = £100, 


RIS SMe “SEI ee he Se ate Lae as Ree roiteh eae 21 = £100 £5 
Poe ds dea tetonc otatee eee ETT at ree £3002 = x £300. 16s. 
=i x £1504 


= £250. 13s. 4d. 
Example ii. What sum will produce £1138. 8s. interest in 
44 years at 44 per cent. ? 
Principal which produces £44 in 1 yr. =£100, 


ae 1132 il 
A eehc Pond cube deroccancnsaanos £1132 in 43 yrs.= =i rete 
=£551 x 2x2 100 
=£7x 30. 
= £560. 


EXERCISE XLIII. 
What principal will amount to 


(1) £411. 5s. in 5 years at 35 per cent. ? 

(2) £814. 10s. in 5} years at 2) per cent. ? 

(8) £188. 2s. 6d. in 1} years at 5 per cent. ? 

(4) £424. 2s. 3d. in 3} years at 44 per cent. ? 

(5) £350. 19s. 45d. in 6} years at 4} per cent. ? 
(6) £323. 11s. 5}d. in 7+ years at 3} per cent. ? 
(7) £5431. 15s. 114d. in 6 years at 4} per cent. ? 
(8) £1246. 13s, 4d, in 7} years at 5 per cent, ? 
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What principal will produce as interest 


(9) £551. 18s. 63d. in 3} years at 25 per cent. ? 
(10) £344. 16s. 84d. in 2) years at 4} per cent. ? 
(11) £908. 11s. 63d, in 4} years at 3} per cent.? 
(12) £529. 18s. 54d. in 3} years at 44 per cent. ? 


95. Case III.—Given the Principal, Rate per cent., and 
Interest (or Amount); to find the Time. 

If we find the interest on the Principal for 1 year, and 
determine how many times this interest is contained in the 
given interest, the quotient will be the number of years 
required. 


Examplei. In what time will the interest on £556. 15s. 4d. 
amount to £167 at 5 oe cent. 2 


Interest on £556. 13s. 4d. for 1 yr. at 5{=£27. 16s. 8d.; 
UA hearse sense vecknen onisge vec atece req’. time=£167; 
e. required timo= loan 
=6 years. 
Example ii. In what time will £2833. 6s. 8d. amount to 
£3215. 16s. 8d. at 3 per cent.? 


Amount of £2833. 6s. 8d. in req’. time=£3215. 16s. Sd.3 
PPMMENITICCTOS (NOM ade enaces secsecece tion nese esac =£382. 10s. Od. 3 
but interest on £2833. 6s. 8d. for 1 yr. at 3% =£85; 

823 


e. required time == years 


=18% years 
=44 years. 


EXERCISE XLIV. 


In what time will 
(1) £350 amount to £700 at 4 per cent. ? 
(2) £670 amount to £892. 15s. 6d. at 4? per cent. ? 
~yag(3) £540 amount to £712. 16s. at 4 per cent.? 
' (4) £225 amount to £256. 10s. at 4 per cent. ? 
2700 amount to £3219. 15s. a er cent. ? 
(5) £2700 t to £3219. 15s. at 2? p t.? 
2175 amount to 4s. bd. at 25 per cent. : 
(6) £2175" it to £2338. 2s. 6d. at 24 p tae 
(7) £3745 amount to £3532. 5s. at 2) per cent. ? 
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(8) £1260 amouiit to £1496. 5s. at 33 per cent. ? 

(9) £1650 amount to £1891. 6s. 3d. at 44 per cent. ? 
(10) £4500 amount to £5141. 5s. at 3 per cent. ? 
(11) £4550 amount to £6597. 10s. at 6 per cent. ? 
(12) £4550 amount to £5573. 15s. at 3 per cent. ? 
(13) £1300 amount to £1493. 7s. 6d. at 3} per cent. ? 
(14) £1637. 16s. 8d. amount to £2129. 3s. 8d. at 3? p.c.? 
(15) £2151. 6s. 8d. amount to £2366. 9s. 4d. at 25 p.c.? 
(16) £256. 6s. 8d. amount to £352. 9s. 2d. at 7k p.c.? 
(17) £3125 amount to £3681. 12s. 93d. at 32 per cent. ? 
(18) £2977. 18s. 4d. amount to £3446. 18s. 94d. at 33 p.c.? 


96. Case IV.—Given the Principal, Time, and Interest 
(or Amount) ; to find the Rate per cent. 

If we find the interest on the Principal at the rate of 1 per 
cent. for the given time, and determine how many times this 
is contained in the given interest, the quotient will be the 
rate per cent. required. 


Example. At what rate per cent. will £1260 amount te 
£1496. 5s. tn 3 years 9 months ? 


Interest on £1260 for 32 years at 1 per cent.= £47. 5s.; 


EI Barr ior icy eaccee ci oocacbedcncosadaneee ices req’. rate= £236. 5s.3 
; £236..58 
*, required rate per cent.=—> 2 
} P £47. Bs. 
= 15) 


EXERCISE XLY. 
At what rate per cent will 


(1) £500 amount to £567. 10s. in 14 years ? 

(2) £500 amount to £625 in 3 years ? 

(3) £325 amount to £379. 3s. 4d. in 5 years? 

(4) £500 amount to £755 in 12 years? 

(5) £900 amount to £1120. 10s. in 7 years? 

(6) £250 amount to £302. 10s. in 2 years ? 

(7) £1650 amount to £1784. 1s. 8d. in 24 years ? 
(8) £326 amount to £546. 1s. in 15 years ? 


99.| SQUARE ROO? q9 


(9) £1250 amount to £1962. 10s. in 6 years ? 
(10) £3825 amount to £4972. 10s. in 3 years ? 
(11) £38745 amount to £3932. 5s. in 2 years ? ~ 
*(12) £345 amount to £515. 15s. 6d. in 11 years? 
(13) £1315 amount to £1545. 2s. 6d. in 34 years ? 
(14) £461. 10s. amount to £611. 9s. 9d. in 13 years ? 
(15) £2416 amount to £3050. 4s. in 5 years ? 
(16) £325. 16s. 8d. amount to £331. 18s. 10}d. in 5 
months ? 
(17) £1035 amount to £1071. 4s. 6d. in 10$ months? 


(18) £3695. 15s. amount to £3957. 10s. 7?d. in 16 
months ? 


97. Using the symbols given in Art. 91, we may repre- 
sent the processes explained in Arts. 94-96 by the following 
formule : 

LOOT tO % Tee 100 
Xn Bp eh an 


SQUARE ROOT. 


98. The square root of a given number is that number 
which, when multiplied by itself, produces the given number. 


We know, for example, that 3?=9. Hence 9 is the square 
of 3, and 3 is the square root of 9. 


99. The square root of a number is denoted by the 
symbol ,/ placed before the number, as /9=3. 

The student will find it convenient gradually to make 
himself acquainted with the following, which he may easily 
verify. 

The square root of 


1is1 | 36 is 6 | 121 is 11 | 256 is 16| 441 is 21 
Aree te Ao 8 <7 Wad. 191-989 #217 | 484... 22 
Ber 80) 64 = 81 1690.15 | 324... 18 | 629... 98 
Pee rcAy Eells. oO} 106 ....14 | 361... 19 | B76 ... 24 
25...6 | 100... 10 | 225%..15 | 400... 20} 625 ... 25 


G 
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THE SQUARE ROOT OF AN INTEGER. 


100. When a number can be easily separated into 
prime factors, its square root may be determined by inspec- 
tion. Thus 

1056 = 2* x3? x 1% 
“71056 =2? x 8x T=84. 
In a number which has an exact. square root, every prime 


factor which occurs at all inwst occur raised to an even 
power. 


EXERCISE XLVI. 


Find, by factors, the square root of a 
(1s 336.2 (25 DO ae (3) 176447\ 


(4) 7056... (5) 11025. w (6) 17424, ; 
(7) 58361. (8) 63504. (9) 99225. 
(10) 122500.— (11) 148225. (12) 245025. 
(13) 48024%~% (14) 571536.— (15) 680625. - 
(16) 2480623. ~ (17) 12446784. (18) 18598344. — 


(19) 22825625. - (20) 300155625. 


101. Again, since /100=10, and /10000=100, and 
¥ 1000000 = 1000, ete., it follows that the square roots of all 
numbers between 100 and 10000 lie between 10 and 100, and - 
consist of two digits; that the square roots of all numbers 
between 10000 and 1000000 lie between 100 and 1000, and 
consist of three digits, and so on. 

Hence we see that two additional digits in a number lead ~ 
to one additional digit in the square root. 

If therefore we mark off the digits of a number in periods 
of two, beginning at the right hand, the number of these 
periods will be the same as the number of digits in the square 
root. 

The left-hand period will sometimes contain only one 
digit. 
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102. Let us now consider the number 1444, obtained by 
multiplying 38 by 38. Its square root is 38. 

In extracting the square root we determine first the 
number of tens, and then the number of wnits. 

If we write 38 in the form 30+8, and multiply it by 
30+8, thus, 

30+8 
30+8 
30 x 8+ 8? 
30?+ 30x8 
30? +2 x 30x 848? 
we see that 1444 =30? + (2 x 30+8) x8. 

We can find the number of tens in the square root by 
ascertaining what multiple of 10 has its square next less than 
1444; this is clearly 30, for 40? = 1600 and is too great. 

Having found the tens, we next find the wnits. 

Subtracting 30? or 900 from 1444, the remainder is we 
hence 544= (23 x 80+ 8) x 8. 

If we could divide 544 by 2x 30+8, we should get the 
namber of units 8 at once. But, since the divisor itself 
involves this unascertained number 8, the plan adopted is to 
use the part 2 x 30 as a trial divisor, to find by means of it a 

“trial quotient, and then to see whether 
(2 x 80+ trial quotient) x trial quotient = 544. 

The first trial quotient may not prove correct; if too 
great, we try the number next less, and so on. 

In this particular case, if we divide 544 by 2 x 30, é.e., by 
60, we get a trial quotient 9. But (60+9)x9= 621, and is 
too great ; we therefore try 8, and we find that (60+8) x8 
= 544. 

The digits of the square root 38 are thus found in succes- 
sion. 

The above operations may be stated concisely thus :— 

1444'30 + 8, or thus (1444/38 
| 900. 9 


60+8 544 68 |544 
\644 544 


82 COMMERCIAL ARITHMETIC. [103. 


Tn the latter form,.which is the customary one, the process 
is briefly as follows :— 

(i) We mark off the digits in twos, beginning at the 
right hand. 

(ii) The greatest square in 14 is 9, and its square root is 
3. We place 3 in the root place. We multiply 3 by 3, and 
subtract the product from 14. The remainder is 5. 

(iii) To this remainder we annex the period 44, and our 
dividend becomes 544, Twice the root digit 3 is 6, so we 
put 6 in the divisor. 

(iv) Instead of 60 we take 6 as a trial divisor, and we 
take 54 as a trial dividend. Proceeding as explained above, 
we find that 8 is the true quotient. We annex 8 to the 3 in 
the root place, and also to the divisor. We multiply 68 by 
8 and, subtracting the product from 544, we get no re- 
mainder. 

The square root is thus 38. . 


103. In this way a square root can be obtained, however 
many digits the number may have. 


Kxample. Find the square root of 56644. 

We first mark off the digits of 56644 in periods of two, begin- 
ning at the right hand. 

There are 3 periods, and therefore 3 digits in the square 
root. The steps are as follows :— 

(i) The root nearest to that of the first period 5is 2. The 
square of 2is 4. Subtracting 4 from 5, the remainderis1. We 
bring down the second period, and we get 166 for the next divi- 
dend. 

(ii) The trzal divisor is 2x 2 or 4, and the trzal dividend is 
16. The true quotient is 8. We place 3 as the second digit in 
the root, and we also annex 3 to the trial divisor. 

(iii) In the next step the trzal divisor is 46, obtained by 
doubling the 23 in the root; and the fréad dividend is 374, 

The work necessary may be written thus :— 


2)5,66,44 | 238 
4 io) 
43\166 
i129 
4683744 


a 
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104. Ifa, b,c, d, e stand for the units, tens, hundreds, 

etc., respectively in any number, then 
(e+d+c+b+aPr=e?+(2c+d)xad 

+ {2 (e+d)+c} xe 

+{2(e+d+c)+b} xb 

+{2(e+d+ct+b)+a} xa, 

a form which leads directly to the methods of, Arts. 102 and 

103. 


/ 


EXERCISE XLVII. 
Find the square root of 


(1) 361. (2) 529. (3) 1681. 
(4) 8481. (5) 6889. (6) 8649. 
(7) 14161. (8) 22201. (9) 22801. 
(10) 64009. (11). 146689. (12) 226576. 


(13) 249001. (14) 253009. (15) 375769. 

(16) 546121. (17) 1261129. (18) 1121481. 
(19) 14837904. (20) 39740416. (21) 22099401. 
(22) 64432729. (23) 72471169. (24) 10588516. — 


THE SQUARE ROOT OF A DECIMAL. 


105. It follows from the nature of decimals that the 
method just explained is applicable to pure and to mixed 
decimals in exactly the same way as to integers. One or two 
points however must be noticed. 


(i) We mark off the periods not from the end of the 
decimal, but from the decimal point both ways, right and 
left, thus—321,548. 

(ii) We put a decimal point in the square root imme- 
diately before the digit obtained from using the first period 
in the decimal part of the number. 

(iii) If the given decimal has an odd number of decimal 
places, we annex a zero in order to make an exact number 
of pairs; and we may then annex as many additional pairs of 
zeros as we please. 

(iv) If the sqaare root of an integer does not come out 
exactly, we may approximate to it by affixing a decimal point 
and zeros, and then continuing the process. 
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Examplei. Find the square root of 11276164. 
ie | 83:58 
9 


oes Before we bring down the period 61, 
189 which comes next after the decimal 
6653861 oint, we put a point in the root. 
p ) : LOO 
3825 _ The required square root is 33°58. 
6708|53664 ; 
53664 


Kgample ii. Find the square root of ‘000625. 


Mes | ee The first period ‘00 gives ‘0 in the root, 
OSES and the second 06 gives the digit 2. 
45 me The square root is ‘025. 


Example iii. Find the square root of 821°73025. _ 


1(3,21,°73,02,50,00,00 | 17-9368... Note. The operations 
1 ——— may be stated also in the 


71991 abbreviated form described 
tl ores in-Art, 82, 
34918973 1|321-73025 |17-9868... 
Bil 27/231 eS ae 
eet ate 849/3273 
(10749 3583)138202 
35866]245350 35866|245350 
215196 858728)/38015400 
858728)3015400 ea 
2869824 
145576 


We affix a 0 to make the number of decimal places even. 


When we have brought down the last period, we find that 
there is still a remainder. We may then annex pairs of zeros, 
and continue the process as long as we please. 

We may notice here that if a decimal, in its simplest form, 
has an odd number of digits, its square root can never be 
obtained exactly. 


Example iv. Find the square root of 1:0312. 


We write the number thus, 1:0312312312..., and proceed as 
before. 
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106. When we have to extract a square root toa large 
number of decimal places, and we have found it to one more 
than half this number, we may find the remaining digits by 
dividing the last remainder by the last divisor as in Art. 
57. But since we cannot rely upon the correctness of the 
last digit thus obtained, we should determine two digits 
more than we want. 


Example. Find the square root of 321°73025'to 12 places. 


(i) 1321:73025|17-:936840580213... , (ii) 1/821-73025|17:93684058021 
il a Pe aT il al tients 
27/221 27/220 
189 189 _ 
3493273 3849/3273 
3141 3141 _ 
3583)13202 3583115202 
0749 10749 _ 
35866|245350 35866 245350 
215196 : 215196 
358728/3015400 358728)/3015400 
2869824 2869824 __ . 
3587364|14557600 3587364|14557600 
14349456 14349456 _ 
358736805|20814400,00 35,8,7,8,6,8,0,20814400 
17936840/25 _ 17936840 
3587368108)2877559|7500 _ 2877560 
128698944864 2869894 
358736811602) 7665 26360000 7666 
(71 74|73623204 71% 
3587368116041/490 5273679600 491 
358 7368116041 359 
35873681160423|131/790556355900 182 
107|621043481269 107 
24/169512874631 25 


It will be seen that the figures to the left of the vertical line 
in (i), if in each line we make the usual allowance for the first 
rejected figure, are nearly what we should have got by an 
approximate division as in Art. 57. The shortened work appears 
as in (il). 

The work may be shortened still further by writing down 
remainders only as in the abbreviated method of Art. 32. 
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EXERCISE XLVIIL. 


Find the square root of 


(1) 1:96. by (2) 86°49. & 

(3) 1:4161. - (4) 331-24. 

(5) 12-0409. (6) 1015-6969. : 

(7) 170°3025. (8) 8678916. 

(9) 100°861849. (10) 144-600625. 
(11) 8264:446281, (12) 26:04469156. 
(13) 11854249. (14) -042849, © 
(15) 00000961. (16) -00010201. 

(17) :00047961. (18) -0000001849, 
(19) -0000021904. (20) -0000063001. 
(21) 2 to 4 places. (22) 5 to 4 places. 
(23) 12 to 4 places. (24) 18 to 4 places. > 
(25) 1:6 to 4 places. (26) :4 to 4 places. 
(27) °7 to 4 places. (28) 002 to 4 places. 


THE SQUARE ROOT OF A VULGAR FRACTION. 


107. We know that 2x2=4, and generally that the 
square of any vulgar fraction is also a fraction, whose numer- 
ator is the square of the given numerator, and denominator 
the square of the given denominator. 

Conversely, the square root of 4 is 2; and generally, when- 
ever the numerator and denominator are both squares, the 
root of the fraction is a fraction whose numerator is the root 
of the original numerator, and denominator the root of the 
original denominator. 

The fraction whose square root is required must first be 
reduced to its lowest terms. 

S| 


Example. Find the square root of 32. 
B94 
956 ./956 16° 
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108. Todetermine the square root of a mixed number, we 
express the number in the form of an improper fraction, and, if 
the denominator is a square number, we proceed as in Art. 107. 


Example. Find the square root of 20}. 
BAe 81_9 
= Seah, 
/ 204 ne rea me 


109. When the denominator is not asquare number, we 
proceed as follows :— 


Example. Find the square root of 4. 
(a 3 pore f 1d Me 


EXERCISE XLIX. 
Find the square root of 


Pei - @) fe Gees) te. 
(5) 38042, (6) 12 (ye 0 ee 4S) 210 
(9) 3738. (10) 2352}. (11) 65e#. (12) 26984. 
oeszie- (14) 485 (15) Oe (16) 37324. 


APPLICATIONS OF SQUARE ROOT. 
110. The following are examples of problems involving 
the application of square root. 


Example i. Find the number of yards in the side of a 
square park containing 109 ac. 3 ro. 8 per. 9 sq. yds. 
We first reduce the area to sq. yards. 
109 ac. 8 ro. 8 per. 9 sq. yds. 
4 


439 
AO 7153,14,41/729 
7568 49 

1 201 142/414 

pf TS Se Ae 284 
527040 ace 
4392 1449)13041 
9 13041 


581441 sq. yds. 
Area of park=531441 sq. yds., 
¢. length of side=,/531441 yds. ° 
=(29 yards. 
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Example ii. Find the diagonal of a rectangular field 80 
yds. long and 60 yds. wide. 


If, in the triangle ACB, the angle ACB Cc 


be a right angle, we know from Euclid I. B 
47, that the square described upon AB is 
equal to the sum of the squares described 


upon AC and BC. AX 
Hence diagonal=,/60? + 80? yds. 
=,/3600+ 6400 yds. 
=,/10000 yds. 
=100 yds. 


EXERCISE L. 


(1) The area of a square garden is 44100 square feet ; 
And the length of a side in yards. 

(2) The area of a square field is 40 acres ; find the length C 
of a side in yards. 

(3) The area of a square field is 122} acres; find the 
length of a side in yards. LA 

(4) How many yards of fencing are required to enclose a 
sqaare park containing 832 ac. 2 ro. 25 per. ? 

(5) A square field has an area of 24 acres. What would 
it cost to fence it round at 64d. per foot ? 

(6) Calculate the cost of enclosing a square bowling- 
green containing 4 ac. 26 per. 174 yds., with wire fence at 
2s. 6d. per yd. 


MENSURATION OF RECTANGLES. 


111, Lengths are measured with reference to a standard 
unit which is called a yard. 


112. The principal measure of area is a square which 
has each of its sides equal to the principal measure of 
length, one yard. It is therefore called a square yard. 


113. A rectangle is a four-sided figure whose opposite 
sides are parallel, and whose angles are right angles. 

The floor, ceiling and walls of a room are generally rect- 
angular. 
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114. Suppose that a rectangular surface is 4 yds. long 
and. 3 yds. wide; we can divide ‘the sides into 
4 equal parts and 8 equal parts respectively, 
each part being 1 yard. If then through the 
points of division we draw lines parallel to the 
sides in the manner shown in the margin, it is 
clear that we divide the surface into 4 rows of 
smaller areas, and that there are 3 of the 
smaller areas in each row. Moreover, each of 
the smaller areas is a square yard, and the area of the 
surface is therefore 3 x 4 square yards. 

Hence, to find the number of square yards in a rect- 
angular area, we multiply the number of yards in the length 
by the number of yards in the breadth. If the length and 
breadth be given in feet or in inches, the product will give 
the number of square feet or square inches. 

We must take care that the length and breadth are 
expressed in measures of the same name}; both in yards, 
or both in feet, or both in terms of some other measure: the 
product will then give the area in terms of the corresponding 
square measure. 


115. Using the words length, breadth, and area to 
denote the nwmber of units in each respectively, the relation 
between them may be stated thus :— 

length x breadth =area ; 
therefore, length =area + breadth, 
and breadth = area +length ; 
hence, if any two be given, we can always find the third. 

The length and the area, or the breadth and the area, 
must be expressed respectively in feet and square feet, or in 
yards and square yards, or in some other measure of length 
and the square measure that corresponds to it. 


Nors.—Artificers generally use the term width in preference 
to breadth. 


Example i. Find the area of the floor of a room 12 ft. 8 zn. 
long and 10 ft. 9 in. wide. 


Length of room=122 ft,=38 ft., 
Width ssesescscees =103 {t.=43 ft.; 
MELALCH risvececscess oo 38 x 48 sq. ft. = a12 sq. ft. 


= 136 sq. ft. 24 sq. in. 
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Example ii. A rectangular courtyard measures 120 ft. by 
80 ft. In the centre is a rectangular grass-plot, and outside 
this ts a path 10 ft. wide, which is covered with square tiles 
6 zn. long. How many tiles are ther e?2 


To obtain the length and > 
breadth of the inner rectangle, 
twice the width of the path -- 120 ft. 
must be taken from the length Path. \ 
and breadth of the courtyard. 100 it. 


Area of outer rectangle 


oe ae jee : INNER RECTANGLE. ye 
area of inner rectangle _Grass-plot. 

=100x 60 sq. ft. 

=6000 sq. ft. ; 


. area of path 
= (9600 — 6000) sq. ft. 


= 3600 sq. ft. 
But area of one tile=(4 x 4) sq. ft. ; 
. number of tiles = 8600+ 4= 14400. 


116. In measuring land, surveyors use a chain, called 
Gunter’s chain, which is 22 yards long. This chain is 
divided into 100 equal parts, each of which is called a link. 
Hach link therefore measures 7:92 inches. 


The area of land is often estimated in square links and 
square chains, which are connected with the square yard 
through their linear relations. 


Thus 1 chain=22 yards ; 
.. 1 square chain = 22 x 22 square yards 
=484 square yards ; 
. 10 sq. chains =4840 square yards ; 
. 10 sq. chains=1 acre. 


Square hatte can therefore be expressed in acres by 
dividing by 10, or by moving the decimal point one place to 
the left. 


Also 1 sq. chain =100 x 100 sq. links ; 
“. 100000 sq. links=1 acre. 
Square links can therefore be expressed in acres by divid- 


ing by 100000, or by movine the decimal point five places to 
the left. 
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Example. Find the acreage of a rectangular ficld 6 chains 
25 links long, and 5 chains 40.links broad. 
Area =(6'25 x 5'4) sq. chains 
=33'75 sq. chains 


=3°375 acres 
=8 acres 1 rood 20 perches. 


EXERCISE LI. 


Find the area of a room whose dimensions are 


(1) Length=13 ft. 3 in.,and width=12 ft. 10 in. 


a. == OATH o Batiss otha t =21 ft. Sin. 
(6) Acreerer = 14 $6 Go shaxiieas 22/13) ft! 2iin. 
Cn S1GAt, “Sime eaves =12 ft. 6 in. 
a geen SI Sit AAO TOM het, =15 ft. Tin. 
Gye .. = Sft. 7 iD, «ipa. =11 ft. 4} in. 


Find the area (in acres, roods, By perches) of a rect- 
angular field whose dimensions are 


(7) - Length=94 ch. 50 links,and width=9 ch. 25 links. 


KS) Enc cies =2erel. OO links.< ons. =6 ch. 25 links. 
KON, D4 cadens 57 obs Ol links? a..4,.'.2 =) ch 167 links: 
Ge Saas sat onto Winks, iii... =8 ch. 30 links. 
0 tear oa =1G eno dinks> “is... =12ch.50 links. 
0 eros = Lorch lO inks,” Siaciaees =8 ch. 75 links. 


EXERCISE LIT. 


(1) What will be the cost of varnishin‘e the floor of a 
room 15 ft. 4 in. long and 14 ft. 6 in. broad, at 6d. per sq. 
yard ? 

(2) What will it cost to pave a courtyard 266 ft. 3 in. 
long and 48 ft. 9 in. broad, at 114d. per sq. yard ? 
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(3) -How many planks, each 13} ft. long and 10} 
wide, will be required for the construction of a lator 
54 yds. long and 21 yds. broad? What will be the cost at 
5bd. per sq. ” foot ? 

(4) Find the cost of laying a plot of ground, 40 yds. long 
and 100 ft. wide, with turfs, each 1 yard long and 1 foot wide; 
the turfs when laid costing 6s. 9d. per hundred. 


(5) How many marble slabs, 1 ft. long and 9 in. broad, 
would pave a hall, 50 yds. long and 50 ft. broad? What will 
the cost be, if the price of the slabs is 5s. per dozen ? 


(6) A rectangular walled yard is 50 yds. long and 35 yds. 
wide. All round the yard, next the wall, is a path 6 ft. wide. 
Find the area of the path in square feet. 


(7) A rectangular plot is 17 ft. 8 in. long and 12 ft. 4 in. 
broad. What would it cost to make a path around it, 2 ft. 
6 in. wide, at 1s. 10$d. per sq. foot ? 


(8) A room is 22 ft. 6 in. long by 13 ft. 5 in. wide. Find 
the cost of staining a border on the floor, 18 in. wide, at 2s. 
per sq. yard. 

(9) A rectangular piece of land measures 71 ft. 4 in. by 
65 ft. 7in. A path is cut round it, 1} yards wide. Find 
(i) the area of the land left after cutting the path, (ii) the 
area of the path, (iii) the cost of cutting the path at 1s. 6d. 
per sq. yard. 


(10) Find the total cost of paving, at the rate of 3s. Adis 
per square yard, an open square space whose side is 88 ft. 
6 in., and two streets, one 240 yds. long by 48 ft. 4 in. wide, 
and the other 319 yds. long by 40 ft. wie. 


(11) Find the cast of gravelling a 5-foot path running 
along two consecutive sides of a garden, zoheelh excluding the 
path, is 172 ft. long and 54 ft. wide; a load of gravel 
worth 12s. 6d. being required for every 40 square yards of 
path, and the work occupying a man and a boy for 4} days, 
at 3s. 9d. and 2s. a day respectively. 


(12) A parish contains 6 miles of roads of an average 
breadth of 44 feet. Find the extent of these roads in acres. 
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\ 
CARPETING FLOORS. \ 


Example i. What length of carpet, 27 inches wide, will’ cover 
a floor 103 ft. by 153 ft. 2 


Area of room 


=10! x 154 sq. ft 
=) x $3 sq. ft. 5 
7. area of carpet —=2) x 22 sq. ft., 
and width of carpet =2 ft.; 
. length of carpet=3) x 42+2 ft 
=4)x 51x é ft 
=+11 ft. eit) r 
(2h tt. ee 


Example ii. Find the cost of the carpet in Ex. i. at 4s. 6d 
a yard, 
Length of carpet=721 x 1 yards ; 
ee cost of carpet =1x 21t x $ shillings 
— {083 “shillings 
=£5. 8s. 6d. 

Example iii. A room ts 28 ft. long and 22 ft. wide. All 
round the floor there ts a border, 2 feet wide, which zs stained at 
ls. lid. per square yard. The rest of the floor ts carpeted with 
a carpet, 27 in. wide, which costs 3s. 9d. per yard. Find the 
total cost. 


Since the border is 2 ft. wide all round the room, 


“. area of carpet 24x18 sq. it.; 
and width of carpet: + 
a4 


¢. length of carpet 


Lites 

Lx 18x 4x21 yards 
GA V ards : 
: 
os, 


¢. cost of carpet Sahn wh. oe 64 
S25. 
bs Area of border = (28 x 2224 x 18) sq ft. 
= (616 — 482) sq. ft. 
—_—. =184 sq. ft. 
Te =184 gq. yds. ; 
*. cost of staining =27 x 184 pence 
Shs: 
Total cost =e ESI hy: 
2 shells) BS. 


ss ———s= 
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-“EXERCISE LIII. 


(1) How many yards of drugget, 5} ft. wide, will cover 
the floor of a room 22 ft. 6 in. long and 16 ft. 4 in. wide ? 

(2) How many yards of carpet, 2 ft. wide, will cover the 
floor of a room & yds. long and 74 yds. wide ? 

(8) How many yards of carpet, 27 in. wide, will cover 
the floor of a room 27 ft. long and 175 ft. wide ? 

(4) How many yards of carpet, 2 ft. 11 in. wide, will 
cover the floor of a room 15 ft. long and 14 ft. 7 in. wide ? 

(5) How much carpet will be wanted to cover the floor 
of a square room 17 ft. 6 in. long, the width of the carpet ~ 
being 2 ft.4in.? Find the cost of the carpet at 3s. 9d. per 
yard. 

(6) How much carpet will be wanted to cover a floor _ 
21 ft. 8 in. by 16 ft. 6 in., the width of the carpet being y 3 
27 in.? Find the cost of the carpet at 3s. 4$d. per yard. 

(7) How many yards of carpet will be required for a 
room 19 ft. long and 14 ft. 3 in. wide, the carpet being ? yd. 
wide? Find also the cost at 4s. 6d. per yard. 


8) How much will it cost to carpet the floor of a room 
12 ft. 9 in. by 16 ft. 6 in.pthe carpet being 33 in. wide, and 
the price 3s. 8d. per yard 3 ? 

(9) A Turkey carpet 19 ft. 6 in. by 15 ft. 9 in. and 
costing 16s. per sq. yard, is laid down in a room 23 ft. by 
17 f{t., and the rest of the floor is covered with lincleum at 
7d. per sq. foot. Find the total cost. 


(10) If 242 yards of carpet, 14 yards wide, can be made for » 
£68. 1s. 3d., nt will be the cost of carpet for two rooms, 
each 28} ft. long by 13} ft. wide, and a passage between 
them 35 ft. long ‘and 7h ft. wide ; allowing for a twenty-fifth 
part of the whole as waste in cutting ? 


AREA OF WALLS, PAPERING, PAINTING, 
GLAZING, etc. 


117. To find the area of a rectangular wall we multiply 
the length of the wall by the height (Art. 114). In such 


y 
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rooms as we can consider there are 4 walls, and opposite 
walls are equal. 
The area of each of two walls =length of room x height, and 
the area of each of the other two=breadth of room x height ; 
sherefore the total area of the four walls 
= 2x length of room x height + 2 x breadth of room x height 
=2 x (length + breadth) x height 
=perimeter of room x height, 

the Perimeter being the distance round the room. 

This expression gives the area of the walls, including that 
occupied by windows, doors, etc. To find how much paper 
would be wanted to cover the walls, we must subtract the 
area occupied by these from the whole area. 

Notre.—To find the quantity of paper, the student must 
not form the product of the length, the breadth, and the 
height of the room; for this would give the volume necessary 
to fill the room instead of the quantity required merely to 
cover the walls. 

Wall papers are sold in pieces, each 12 yards long, and 
the width of English wall paper is generally 21 inches. 


Example i. Find the area of the walls of a room 12 ft. 6 in. 
long, 10 ft. 6 tn. wide, and 10 ft. high. 


Perimeter =2(124+103) ft. 
height =10 ft.; 
¢. area of walls=460 sq. ft. 


Example ii. Find the cost of painting the walls of the room 
in Ex. i., allowing 49 sq. ft. for the area occupied by doors and 
windows, at 3s. 9d. per sq. yard. 


Area of walls =460 sq. ft., 
area to be painted=460 sq. ft.—49 sq. ft. 
=A SO ett 


. =452 sq. yds. ; 
-. cost of painting 38. 9d. x 452 
= omlls. 3d. 


Notr.—Painting and plastering are charged by the square 
yard per coat, 7.e., one thickness of paint or plaster ; and glazing 
is estimated by the square foot, the price depending on the 
quality of the glass. 

A 
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Example iii. If inthe room in Ex. i. there ts one door, 7 ft. 
by 4 ft., and one window, 6 ft. by 34 ft., how many pieces of 
paper (each 12 yards), 21 in. wide, would be required ? 


Area of walls =460 sq. ft., 
area of door == (A IStle tbe —= 20) SO mutes 
area of window =6 x 34 sq. ft.-=21 sq. ft.; 
“. area of paper required =(460—28— 21) sq. ft.=411 sq. it.< 
width of paper eet 
*. length of paper =411+12 ft. 
=137x # yards ; 
=782 yards ; 


*, No. of pieces required =787+12=7%. 
Norr.—Generally one piece in ten must be allowed for waste 
in fitting the pattern. 
Example iy. Find the cost of the paper in Ex. iii. at 5s. 
per piece. 
Cost of paper=5 x 7 shillings 
Ale. ss 


The usual method of measurement adopted by paper- 
hangers to ascertain the number of pieces of paper required is 
as follows :—The number of feet in the perimeter of the room 
is multiplied by the number of feet in the height; this 
result, the number of square feet, is then divided by 9 to 
reduce it to yards, and again by 7. The result is the num- 
ber of pieces, each of which has an area of 7 sq. yds. 


EXERCISE LIV. 


Find the area of the walls of a room whose dimensions are | 


(1) Length=24 ft., width=18 ft., and height =15 ft. 

(2) Length=18 ft., width=15 ft., and height =13 ft. 

(3) Length=21 ft. 5 in., width=18 ft. 7 in., and height 
= LOT. 

(4) Length= 23 ft. 8 in., width =15 ft. 10 in., and height 
= Wit Lin, 

(5) Length = 22 ft. 5 in., width =18 ft. 4 in., and height 
= 10 ft. 9 in. 


(6) Length =14 ft. 9 in., width =9 ft. 3 in., and height 
=10 ft. 6 in. 
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EXERCISE LV. 

(1) Find the cost of painting the walls of a room 24 ft. 
9 in. long, 17 ft. 3 in. wide, and 11 ft. 6 in. high, at 3s. 9d. 
per sq. yard. 

(2) Find the cost of painting the walls of a room 380 ft. 
6} in. long, 18 ft. 9¢ in. wide, and 10 ft. 6 in. high, at 1s. 34d. 
per sq. yard. 

(3) Find the cost of painting a room 21 ft. long, 15 ft. 
wide, and 11 ft. 4 in. high ; the walls and doors being painted 
at 1s. 3d. per sq. yard, and the ceiling at 9d. per sq. yard, 
allowance being made for two windows, 7 ft. high by 3 ft. 
wide, and a fireplace, 6 ft. wide by 4 ft. high. 

(4) A-room is 17 ft. square and 11 ft.6 in. high. Find 
the cost, at 2}d. per sq. yard, of whitewashing the ceiling 
and walls, after deducting 5 of the area of the latter for 
windows, etc. 

(5) Find the cost of plastering the walls and ceiling of 
aroom 21 ft. long, 15 ft. wide, and 12 ft. high, at 10d. per 
sq. yard, allowing for a door 7 ft. high and 3 ft. wide, 3 
windows, each 5 ft. by 3 ft., and a dado 2 ft. 9 in. high 
around the room. 

(6) A room is 45 ft. 6 in. long, 24 ft. 10 in. wide, and 
13 ft.4 in. high. The walls are to be painted at 10$d. per 
sq. yard, and the ceiling whitewashed at 13d. per sq. yard. 
Find the cost. 

(7) Two rooms, each 16 ft. long, 12 ft. wide, and 8 ft. high, 
are to have the ceilings plastered at 6d. per sq. yard, and the 
walls whitewashed at 21d. per sq. yard. What will be the 
cost, allowing in each room for two doors, each 7 ft. by 3 ft., 
and for two windows, each 4 ft. by 24 ft. ? 

(8) How many panes of glass, each 2 ft. long and 1 ft. 
5 in. wide, will glaze a window 8 ft. high and 5 ft. 8 in. 
wide ? 

(9) In a row of 25 houses each house has 17 windows, 
each window 4 panes, and each pane measures 18 in. by 9 in. 
What will be the cost of glazing all these windows at 6d. 
per sq. foot ? ; 

(10) A certain building has 63 windows, 46 of which 
contain 12 panes, each measuring 20 in. by 16 in.; the others 
contain 9 panes, each measuring 16 in. square. Find the 
cost of glazing at 2s. 3d. per sq. foot. 
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EXERCISE LVI. 


(1) What length of wall paper, 27 in. wide, will be re- 
quired for a room 18 ft. long, 12 ft. wide, and 11 ft. high ? 


(2) A room is 28 ft. 6 in. long, 18 ft. 9 in. wide, and 
12 ft. high; what length of paper, 1 ft. 9 in. wide, will be 
needed to cover the walls ? 


(3) How much paper, ? yd. wide, will be sufficient to 
paper a room 22 ft. 5 in. long, 12 ft. 1 in. wide, and 11 ft. 
3in. high? What will it cost at 4$d. per yard ? 


(4) What is the cost of papering a room 6 yds. 1 ft. 1 in. 
long, 6 yds. 4 in. wide, and 12 ft. high, with paper 4 yd. wide, 
at 44d. per yard ? 


(5) Find the cost of papering a room 5 yds. 1 ft. 25 in. 
long, 5 yds. 34 in. wide, and 4 yds. high, with paper 9 in. 
wide, at 2}d. a yard. 


(6) Find the cost of papering a room 25 ft. long, 18 ft. 
6 in. wide, and 10 ft. high, with paper 2 ft. wide, at 3d. a 
yard. 


(7) A room measures 16 ft. by 21 ft., and is 11 ft. high. 
There is a door 7 ft. by 3 ft., and 2 windows 8 ft. by 4 ft. 
Find the cost of papering the room with paper, 2 ft. wide, at 
2hd. a yard. 


(8) A room 25 ft. 7 in. long, 16 ft. 9 in. wide and 18 ft. 
6 in. high, has 3 windows 5 ft. by 3 ft. 6 in., a door 7 ft. by 


4 ft., and a fireplace 5 ft. by 6 ft. Find the cost of papering’ 


the room with paper, $ yd. wide, at 4s. 6d. per piece of 12 
yards. 


(9) ind the cost of papering a room 24 ft. 10 in. long, 
13 ft. 5 in. wide, and 11 ft. 4 in. high, with paper 1 ft. 11 in. 
wide, at 7}d. per yd., allowing for an area of 108 sq. ft. 
occupied by doors and windows. 


(10) A room is 21 ft. 4 in. long, 15 ft. 9 in. wide, and 
14 ft. high. The door and windows occupy 65 sq. ft. Find 
the cost of papering the remaining surface with paper, 25 in. 
wide, at.3s. 9d. per piece of 12 yards, 
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MENSURATION OF RECTANGULAR SOLIDS. . 


118. A rectangular solid has six faces, each of which 
is a rectangle. If such a solid be 4 feet long, 3 feet wide and 
2 feet high, we can divide the edges respectively into 4, 3, 
and 2 equal parts, each of 
which parts will be 1 foot: 
and if wedraw planes through 
the points of division as in 
the diagram, the solid will 
be separated into a number 
of smaller blocks each of 
which is a cubic foot: and since there are 2 layers, in each of 
which there are 3x 4 blocks, we see that there are 2x3x4 
blocks altogether, and that the solid therefore contains 
2x3x4 cubic feet. 


We can thus find the volume, or cubical content, of 
any rectangular solid by expressing the length, breadth and 
height in terms of a common unit of measurement, and mul- 
tiplying the three numbers together. The product will give 
the volume of the solid in terms of the corresponding unit in 
cubic measure. 


If we use the words volume, length, breadth, and height 
to denote the number of units in each respectively, the re- 
lation between them may be stated thus :— 

volume = length x breadth x height ; 
therefore, length = volume + (breadth x height), 
breadth = volume + (length x height), 
and height = volume + (length x breadth) ; 
hence, if any three be known, the fourth can be determined. 


Example i. Find the cubic content of atrench 6 ft. long, 5 ft. 
wide, and 7 ft. deep. 


Length —(Oubtes 
breadth = ani. 
depth (iia 
&. cubic content =6 x 5x 7 cu. ft 
=210 cu. ft. 
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Example ii. Find the cost of excavating the trench in Fax. 
i, at 1s. 13d. per cubic yard. 


Cubic content =210 cu. yards; 
“. cost of excavating a x 22° pence 
=105 pence 
== OS 90. 


Notrr.—The cost of excavating is estimated per cubic yard. 


Example iii. Find the cubic capacity of a rectangular block 
of wood 16 ft. 6 tn. long, 9 in. wide, and 4 in. thick. 


Length =163 ft., 
width ==) siti 
thickness zeae 
2. cubic capacity =33 x 3x1 cu. ft. 
= 38 cu. ft. 
=A cust 


Example iv. A closed vessel is 8 ft. 83 in. long, 7 ft. 5 in. 
wide,.and 4 ft. 3 in. high, measured externally. If the material 
be 1 in. thick, find (i) how many cu. feet the vessel will contain, 
and (1i) the volume of the material used. 


Inside length +8 ft. 3 in.—2 in.=8,; ft, 
breadth =7 ft. 5 in.—2 in. =f it., 
depth =4 ft.3 in.—2 in.=4, ; ft; 

¢. cubic content =82,x 7x4) cu. ft. 
mee kx x +8 cu. ft. 
=157887 ou, ft. 
= 239178 cu. ft. 

The volume of the material used is the difference between 
the cubic contents estimated from the external and from the 
internal measurements ; 


*, Volume of material =(8} x 7,5, x 44-875 x 74 x 475) cu. ft. 


— oeases 7 sT sar 
=e 576 you. ft. 
=11259 ou, ft. 


119. The surface of a rectangular solid comprises six 
rectangles (Art. 118), and the area of its whole surface is 
equal to the sum of the areas of these six rectangles. 

Example. What zs the area of the surface of a rectangular 
solid 4 ft. long, 3 ft. wide, and 2 ft. thick ? 

Referring to the diagram on page 99 it will be seen that 
there are (i) two rectangles whose area is the product of the 


119.]  MENSURATION OF RECTANGULAR soLips. 101 


length and width, (ii) two whose area is the product of the, 
length and thickness, and (iii) two whose area is the product \ 
of the width and thickness. 


Area of surface (i)=4x3x2 sq. ft.=24 sq. ft. 


ogee seein kis upon (ii) =4x 2x 2 sq. ft.=16 sq. ft, 
Soths CAakres coh cath (iit) =3 x 2'< 2isgaato. — 12) sq. ft, 
-. whole area of surface=(24+16+12) sq. ft. 
== H2isqatt. 


EXERCISE LVII. 


Find the cubical content of a rectangular solid whose 
dimensions are 

(1) Length, 10: ft., width, 5} ft., and depth, 4 ft. 

(2) Length, 6} ft., width, 2? ft., and depth, 3} ft. 

(3) Length, 3 ft. 5 in., width, 4 ft. 9 in., depth, 8 ft. 7 in. 

(4) Length, 3 ft. 4in., width, 2 ft. 5 in., depth, 1 ft. 7 in. 

(5) Length, 7 ft. 6 in., width, 5 ft. 8 in., and depth, 10 in. 

(6) Length, 10 ft. 9 in., width, 6 ft. 4 in., and depth, 
4 ft. 2 in. 

(7) Length, 17 ft. 3 in., width, 14 ft. 7 in., and depth, 
11 ft. 2 in. 

(8) Length, 45 ft. 8in., width, 19 ft. 14in., and depth, 
16 ft. 9 in. 


EXERCISE LVIII. 


(1) Find the height of a room which is 12 ft. long, 10 ft. 

wide, and contains 1440 cu. ft. of air. 
~ (2) JT£ 17 cu. ft. 594 cu. in. of oak are required to floor a 

room 13 ft. 6 in. long, and 12 ft. 4 in. wide, what is the thick- 
ness of the boards ? 

(3) <A block of stone is 4 ft. long, 25 ft. broad, and 1} ft. 
thick ; how many cu. feet does it contain ? 

(4) A tank is 30 ft. 9 in. long, 16 ft. 7 in. wide, and 6 ft. 
4 in. deep; find how much water it will hold in cu. feet and 
inches. 

(5) Find the cost of covering the top, bottom and sides 
of a box with metal at 3d. per square foot, the dimensions 
of the box being—length 4 ft., width 3 ft., height 2 ft. 


at es 
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(6) Find the cost.of painting, at 1s. 6d. per square yard, 
the outside of a box whose edges measure 6 ft., 5 ft., and 
4! ft. respectively. 

(7) A room, 42 ft. by 20 ft., accommodates 105 children. 
What must be the height of the room if each child has 
831 cu. ft. of air? 

(8) A rectangular cistern, 2 yds. 2 ft. long and 2 yds. 
wide, contains a depth of 4 ft. of water. How many cu. ft. of 
water are there? Ifa cu. foot of water weighs 10U0 oz., find 
the weight of the water in the cistern. - 

(9) What is the value of a block 5 ft. 3 in. long, 2 ft. 
A in. wide and 1 ft. 2 in. thick, at 4 guineas per cu. foot ? 

(10) Find the value of a balk of timber 39 ft. 6 in. long, 
and 3 ft. 7in. thick each way, at 2s. 6d. per cu. foot. 

(11) Find the weight of a block of marble 9 ft. 6 in. long, 
2 ft. 3 in. broad, and 2 ft. thick, supposing the weight of a 
cu. foot of marble to be 2716 oz. 

(12) A rectangular cistern, 132 ft. long and 6 ft. broad, 
contains 2944 cu. ft. of water; what is the depth of the 
water ? 

(18) If a pint of water weighs 1} lb., and a cu. foot 
weighs 1000 oz., find how many gallons a cistern 8 ft. 4 in. 
long, 2 ft. 8 in. broad, and 2 ft. 3 in. deep will hold. 

(14) Find to the nearest penny the cost of excavating a 
ditch 1800 ft. long, 7 ft. wide, and 5 ft. deep, at the rate of 
1s. 6d. for every 9 cubic yards. 

(15) <A closed cubical box has an edge of 2 ft. 10 in. The 
material is 3 in. thick. Find the weight, if 3 cu. feet of the 
material weigh 10 lb. 

(16) Find the cost of excavating a cellar whose length, 
breadth and depth are respectively 6 yds., 16 ft., and 7 ft., at 
9d. per cu. yard. 


MENSURATION OF CERTAIN PLANE FIGURES 
AND SOLIDS. 


120. Besides rectangles there are other figures of com- 
mon occurrence, the area (or volume) of which it may some- 
times be necessary to find. We will state the rules, the 
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words base, height, area, etc., being used to denote the nwm- 
ber of units of measurement in each respectively. 
Area of a triangle :— 

(i) Given the base and the height; multiply the 
base by the height, and divide the product by 2. 

(ii) Given the three sides; multiply half the 
perimeter by the product of the remainders obtained on 
subtracting each side from it, and take the square root 
of the result. 

Area of a parallelogram :— 
Multiply the base by the perpendicular height. 
Area of a rhombus :— 

(i) Given the base and the perpendicular height ; 
multiply the one by the other. 

(ii) Given the diagonals; divide the product of the 
diagonals by 2. 

Area of a trapezoid :— 

Multiply half the sum of the parallel sides by the 

perpendicular distance between them. 


Area of a circle :— 
(i) Multiply the square of the diameter by °7854 (or 4 ‘ 


or (ii) Multiply the square of the radius by 3:1416 (or 7); 
or (iii) Multiply the square of the circumference by -08 ; 
or (iv) Multiply the circumference by half the radius. 
Note.—The circumference of any circle bears to its 
diameter a constant ratio, which is denoted by the symbol z, 
and may be represented approximately by 22, or by 3:1416. 
The volume of a right prism =area of pase x height. 
The volume of a right cylinder = area of base x height. 
The volume of a right cone =1 x area of base x height. 
The volume of a sphere = * x 3:1416 x (radius)*. 
The area of the curved surface of a cylinder 
=circumference of base x height. 
The area of the curved surface of a right cone 
: =x circumference of base x slant height, 
The area of the surface of a sphere 
=4x3:1416 x (radius) ?. 
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Norre.—To find the quantity of water in a well, multiply 
half the circumferencé by half the diameter and by the 
depth, reckoning 6} gallons per cubic foot. 


DUODECIMALS. 


121. In calculations, such as those which builders and 
engineers have to make, it is found convenient to divide and 
subdivide the foot duodecimally, 7.e., into twelfths; thus 

1 foot =12 primes, 
1 prime =12 seconds, 
1 second = 12 thirds, and so on. 


The square foot and the cubic foot are similarly divided ; 

thus 

1 sq. foot =12 superficial primes, 

1 sup. prime =12 superficial seconds, 

1 sup. second =12 superficial thirds, and so on; 
and 1cu. foot =12 solid primes, 

1 solid prime =12 solid seconds, 

1 solidsecond =12 solid thirds, etc. 


Thus 1 prime at of a foot, whether the foot 
1 second = 43 0f a foot, be lineal, super- 
1 third = 1, of a foot, ete.) ficial or solid. 


Primes, seconds, thirds, etc., are denoted as follows, 
whether the measure is lineal, superficial, or solid ; 
5 primes by 5’, 5 fourths by 5%, 
5 seconds ... 5”, 5 sevenths... 5%, 
© thirdsan..0. . 


The index is written in the Roman method to distinguish 
the expressions from 5, 5*, 5%, 54, 5%..., which have other 
meanings. 

It will be convenient also to consider feet, primes, seconds, 
thirds, ete., as respectively of the order 0, 1, 2, 3, etc. 


Norre.—Instead of this notation, 5 feet are sometimes 
represented by 5',5 primes by 5", etc., but the processes of 
operation will be exactly the saine. 

hs 


52>] DUODECIMALS. 105 


122. The following examples will show how the ordinary 
measures may be converted into feet, primes, seconds, ete. ; 
and conversely, how duodecimal measures may be converted 
into feet and inches. 


Example i. Express 17 ft. 7 in. in duodecimals. 
17 ft. 74 in. =(+ye ta L.) it. 
=(11+ 7 +785) ft. 
Sait tO 


Example ii. Express 186 sq. St 87 sq. in. in duodecimals, 
186 sq. ft. 87 in. =186 $7, sq. ft. 
=(186+34-+ aa) Sq. ft. 
= (186+ 55 +73) sq. tt: 
= SG s0e fina 4s 
Example iii. Hapress 57 cu. Js 8 5” 4” in feet and inches. 
BT cu. ft. 8 5” 4” =(57 4-8, + yhe+ ass) cu. ft. 
Hence, to reduce’ 5” 4” to ee we multiply 8 by 12 and 
add the Bs this gives [01; ee next multiply 101 by 12 and add 


the 4; this gives 1216 ; 
i Gustt. 8’ BY 4” Btu. ft. 1216 cu. in. 


Notr.—AlI these reductions should be done mentally. 


EXERCISE LIX. 
Express the following measures in duodecimals :— 


(1) 2 ft. 6 in. (2) 25 ft. 10} in. 

(3) 14 ft. 5} in. (4) 10 ft. 4% in. 

(5) 12 ft. 24 in. (6) 15 sq. ft. 28 sq. in. 
(7) 23 sq. ft. 47 sq. in. (8) 154 sq. ft. 117 sq. in. 


(9y 108 sq. ft.1134sq.in. (10) 121 8q. ft. 182% sq. in. 
(11) 276 cu. ft. 183 cu. in. (12) 42 cu. ft. 334 cu. in. 
(18) 47 cu. ft. 892 cu. in. (14) 39 cu. ft. 11205 cu. in. 

(15) 156 cu. ft. 17145 cu. in. 


123. Before we use this notation in reckoning areas and 
volumes, we must notice the relation which exists between 
the order of a product and the order's of its factors. 

The area of a rectangle, 1 foot long and 1 prime wide, 

Sel a Xk Sei. = Sq. ite= 1", 

Similarly, 1 ft. x 1”=1x 2, sq. ft. =2., sq. ft.=1", 

oe "= 4 ao sq. ft. =, sq. ft.=1", 
and i" x =, x 3, sq. ft.=4, sq. ft.=1". 
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Hence we deduce the following rule, which holds when 
there are three factors as well as when there are only two, 
i.e., for volumes as well as for areas :—The order of a product 
is the sum of the orders of its factors. 


Example i. If length of rect.=5’, and breadth=%", find area. 
ATea—D) Xl (30: = ied 

Example ii. If length=8 ft., and breadth=10", find area. 
AGA == Siiteal Oe 30m mone 


Example iii. If length=4 ft., and breadth=3’, find area. 
Area =Askb coir —lesoetite 


124. Ifthe length of a rectangle be a+b units, and the 
breadth be ¢ units, its area is equal to the sum of the areas 
of the rectangles whose sides are 

e D a and c, and b and ¢, respectively. 

Hence, to find the area, we multi- 
. A ply a by ¢, and b by c, and add the 
results. We use this property 

when the length or breadth in- 

volves terms of more than one order. 


Examplei. Find the area of a rectangle 3 ft. 4’ by 2 ft. 


Area=2 ft.x3 {t+2 ft.x 4’ fine p 

=6 sq. ft. 8’ Od: 

= 6 Oe rus oo ums. 220 

The work may be arranged as in the margin. 6.8 


Example ii. Find the area of a rectangle 15 ft. 3’ 5” by 4. 


Multiplying 5” by 4’ we get 20”, or 1” 8’, fies af 
We put the 8” in a thirds column to the sve} Gls) 
right of the seconds column, and carry for- AO 
ward the 1”. 5.1. 148 


Again, multiplying 3’ by 4’ we get 12”, which becomes 13”, 
or 1’ 1”, when we add the 1” brought forward. We set down 
I andicarny: If. 


Lastly, 4° x 15 ft.=60’, which becomes 61’, or 5 ft. 1, 
Hence the area=5 sq. ft. 132 in. 


125. If the lengths of both sides be compound expres- 
sions, we proceed in a similar way. We take the length of 


125.4 
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either side for multiplier, and we use the terms of it in suc- 
cession, beginning with that of highest denomination. 


Example i. 


Multiply 2 ft. 5’ by 2 ft. 3’. 


ft. 


Multiplying 2 ft. 5’ by 2 ft., we get 4 ft. 10’ do ad 
Next, multiplying 2 ft. 5’ by 3’ we get 73”. DNB 


Adding these products together we find that as 


the area=5 sq. ft. 63 in. 


Example ii. 


the results together 


5. 37 


Find the area of a room 15 ft. 4 Ge a and 
13 ft. 2’. 10” wide. ft. 


We first use 13 ft. as multiplier, Ly ee ore, 
then 2’, and lastly 10” ; and we add es OP eae 
: 199) Ue dc 
The area=203 sq. ft. 8522 in. SG. Gy 3 BRE 
ie On, BY a ee ai 
DS Gey ae le eee AO 


Exampleai 


ee "age ae 9’ broad, and 10 ft. 5 Fe 


Find the volume of a rectangular solid 3 yds. 


ft. '° Af 
Length= 11.1 “4 A A A_ 
breadth= 2.9 © | | 2 
22 . 2 - A \ 


area of base= 80. 5’. 9% ¢ 


height= 10. 5’ 


304.9. 6 
12°. 8. 4 


gi” 


volume=317 . 


LOM: 


gv 


Hence the volume=317 cubic ft. 849 in. 


EXERCISE LX. 


(To be worked by Duodecimals.) 


Find, in square feet and inches, the areas of the rectangles 
whose dimensions are 


(1) 2 ft, 3. (2) 5 ft., 4". 

(3) 4,7". (4) 13 ft.3', 12 ft. 10, 
(5) 4ft.5', 21 £6.98). (6) 22 ft.6', 10 t.3’. 
(7) 5ft.2'4" St. 1" (8) 12 ft. 3/5”, 11 ft. 2’ 9”, 
(9) 15 ft.10'4”, 15ft.4°10" (10) 27 ft.9'4", 6 ft. 2'3” 
(11) 17 £t.6'4", 19 ft. 7' 8” (12) 294.7, 17 ft. 9' 8". 
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~EXERCISE LXI. 
(To be worked by Duodecimats.) 
Find, in cubic feet and inches, the volume of « rectangular 
solid measuring 
(1), 3-ft) Gaby 4 ito by S 207% 
(2) 17 ft. 3" by 14 ft. 7! by 11 ft. 2 
(8) 3B £t.4 Shy 4it 37" by 2 4e1", 
(4) 4 ft. 2''7" by 8 ft. 2'3" by 7 ft. 4’. 
(BD) » Bute G4" by 2 ttied So byvennt.. 
(6) 7 £4. 3° by Oe. TA" by 4 tt 
(7). 6 ite I 3" by S4ft. 720 by. Bitte Ts 
(8) 7 ft. 43” by 9 ft. 5' 7” by 12 ft. 11", 
(9) 11 ft. 4’ 3" by 8 ft. 9''7" by 10 ft. 11 
(10) "7 £66 by 10 ft1"'6" by 12 Tee 62 


126. The results required in the following exercise are 
to be obtained by Duodecimals. 


EXERCISE LXII. 


(1) Thelength of a building is 128 ft. 8’ 6”, and the width 
is 97 ft. 10' 9"; find the area of the basement. 

(2) Find the cubic content of arectangular tank, 12 ft. 6 
by 5 ft. 3’ by 3 ft. 9”. 

(3) Ifa pane of glass be 2 ft. 6’ long and 1 ft. 9’ wide, 
how many square feet does it contain ? 

(4) What will be the cost of glass for a window that 
“measures 9 ft. 8’ by 4 ft. 3’, at 2s. 3d. per square foot ? 

(5) Find the cost of the ceiling of a room 30 ft. 9’ by 
20 ft. 6’, at 1s. 3d. per square yard. 

(6) Find the cost of painting a room 19 ft. 10' 3” long, 
16 ft. 1'9" wide, and 10 ft. 3’ high, at 1s. 7d. per square yard. 

(7) What is the cost of three marble slabs, each measur- 
ing 4 ft. 4’ 6” by 1 ft. 4’, at 7s. 6d. per square foot ? 

(8) What will be the expense of digging a cellar, 16 ft. 
9’ long, 12 ft. 6’ wide, and 8 ft. 3’ high, at 1s. 14d. per cubic 
yard > 
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(9) A rectangular tank is 37 ft. 5’ 6” long, 22 ft. 7’ 8" 
wide, and 25 ft. 4’ deep. Find the cost of lining the four 
sides, at 1s. per square foot. 

(10) Find the volume of a biock 45 ft. 8’ long, 19 ft. 1’ 6” 
wide, and 16 ft. 9’ high. Find also the value at £1. 16s. per 
cubic yard. 

Pupils should also work out some of the examples 
in Exercises LI-LVIII. by Duodecimals for additional 
practice. 


QUANTITIES AND ESTIMATES. 


127. The general course in preparing a set of Builder’s 
Quantities is as follows :— 


(i) Taking off, 7.ec., taking measurements to scale from 
the drawings, and putting down the dimensions on ruled 
paper. 

. Gi) Squaring the dimensions. Dimensions are multi- 
plied together by duodecimals, except, of course, when only 
one dimension is given, and are either cubic, superficial, or 
lineal, according as there are 3, 2, or 1 dimensions respec- 
tively. ‘ 

(iii) Abstracting, 7.c., transferring the results and the 
descriptions from the dimension sheets to sheets specially 
ruled in columns headed according to the different trades. 
These sheets are termed abstract sheets. In abstracting, all 
the dimensions of the same kind are placed in the column 
pertaining to them, and the deductions (if any) are put into 
the next column. As a general rule the cubic dimensions” 
are put in the first columns, the superficial in the follow- 
ing, and the lineal in the next columns. In the quantities 
each trade should be kept separate throughout. 

(iv) Casting up the columns of figures, and reducing 
them to the denominations in common use (such as cubic yards 
in excavator’s work, rods in bricklayer’s work, squares in 

~~ slater’s work, etc.), is termed Reducing the Abstracts. 

(v) Billing means transferring in the customary order 

_ to paper ruled as follows :— 
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EXCAVATOR AND BRICKLAYER. 


Yds. | Ft. | In. Be Se liad. 


162 | 9 Cub. Digging trenches 
and well ramming 
bottom of same to 


receive concrete. .| L/- | 
Rods | Ft. | 
2350 Sup.| Reduced brickwork | 
builtsolidin mortar | 260/- | 
Ft. | 
54 Run.| Steps formed of blue 
bricks on edge in 
eomment. ok fie ie 
Ounce. | 


The first three columns are for stating the measurements; 


the fourth column is for stating whether the figures are cubic, 
superficial, or “ running” (lineal). 

The column to the left of the money column is for pricing 
the several items; thus the first is 1s. per cubic yard of excava- 
tion, the second item is charged at 260s. per rod of brickwork, 
and the third 1s. per foot run. of edging. The prices worked 
out are of course put in the money columns. 

Norr.—Cub. is the abbreviated form used by builders to 
denote cubic measure; swp. for superficial measure; run. for 
“yunning”’ or lineal measure. 


128. We have already considered questions relating to 
plastering, painting, papering, and glazing (Hx. LV. and 
LVI). We will now deal with the methods usually employed 
in the measurement of brickwork and slating. 


THE MEASUREMENT OF BRICKWORK, 

129. Bricklayers’ work is always reckoned at the rate 
of a brick and a half thick ; and walls of any other thickness 
must be reduced to this standard thickness. 

The amount of brickwork is estimated in standard rods. 
A rod of brickwork was originally taken from the rod of 
5} yards, and should therefore contain 272} square feet. In 
calculations, however, a rod of brickwork of the standard 
thickness is taken as 272 feet super. A brick ordinarily 


a a 
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measures 8} in. by 4 in. by 24 in., but in estimating the 
number of bricks $ in. is added to each dimension to allow 
for mortar. A rod of brickwork—272 square feet—ot the 
standard thickness will require 4500 bricks, allowing for waste. 

To find the number of standard rods of brickwork ina 
wall, if the wall is not of the standard thickness, we must 
multiply the number of square feet in the area of the wall by 
the number of half-bricks it is in thickness, divide by 3, and 
then by 272. 

Example. How many rods of standard brickwork are there 
ina wall 56 yards long, 6 ft. high, and 24 bricks thick ? 

Area of wall-=168x 6 sq. ft.=1008 sq. ft. 


No. of sq. feet of standard thickness= Me ure 1680 ; 


*. quantity of brickwork =17Prods= 6 rods 58 ft. sup. 


EXERCISE LXIII. 

(1) How many square yards of standard brickwork are 
there in a wall 2} bricks thick, the length being 46 ft. 7 in., 
and the height 8 ft. 4 in. ? 

(2) How many square yards of standard brickwork are 
there in a wall 40 ft. 9 in. long, 18 ft. high and 3 bricks 
thick, deducting 5 windows, each 5 ft. by 2 ft. 10 in., and a 
door 6 ft. 6 in. by 3 ft. 3 in. ? 

(3) How many rods of standard brickwork are there in 
a wall 24 bricks thick, the length being 68 ft. 4 in., and the 
height 16 ft. 3 in. ? 

(4) How many rods of standard brickwork are there in 
a wall 2 bricks thick, the length being 84} ft., and the 
height 12 ft. 6 in. ? 

(6) How many rods of standard brickwork are there in 
the end wall of a house 24 ft. wide, 3 bricks thick to the 
height of 10 ft., and 2} bricks for the next 9 ft.; the 
gable, 8 ft. hich, above this being 2 bricks thick, and the 
chimney stack 9 ft. wide, 5 ft. 10 in. high and 2 bricks thick ? 

(6) How many rods of standard brickwork are there in 
a building 150 ft. in perimeter, the cellars and foundation 
being 15 ft. deep and 24 bricks thick, the ground floor 12 ft. 
high and 2 bricks thick, the next floor 10 ft. high and 
1} bricks thick, and the attic floor 9 ft. high and 1 brick 
thick ? 

1 
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(7) How many bricks, each 9 in. by 4} in. by 3 in., are 
there in a wall 36 ft. long, 9 ft. wide, and 12 ft. high ? 

(8) How many bricks, each 9 in. long, 4} in. wide, and 
3 in. deep, will be needed for a wall 25 yds. long, 15 ft. high, 
and 1 ft. 10} in. thick\? 

(9) How many bricks, 9 in. by 4} in. by 3 in., will be 
required to build a wall 27 ft. long, 6 ft. high, and 18 in. 
thick for 1} ft. above 1 ground, ‘and 9 in. thick for the 
remainder ? 

(10) Find the cost af the bricks needed for building a 
wall 30 yds. long, 6 ft. high, and 134 in. thick, having given 
that 1000 bricks’ cost 25s., and-that each brick fills up a 
space 9 in. long, 4} in. wide, and 3 in. deep. 


130. Slating is a superficial measurement, and is always 
described as so many squares super., a square super. contain- 
ing 100 square feet. 

Thus to find the number of squares super. we divide the 
number of square feet in the area to be covered by 100. 

Example. What will the roofing of a house eost at 27s. 9d. 
per square, each side of the roof being 40 ft. by 15 ? 

Area of roof both sides=(40 x 15 x 2) sq. ft. 
=12 squares of 100 ft.; 
. cost=27s. 9d. x12 
= collomloss 

131. Lead laid on a roof is described as 6 Ib., 5 Ib., ete., 

according as there are 6 lb. or 5 lb. to the square foot in 


weight. Sheet lead is always charged per cwt., and lead 
pipes per foot run. 

132. It must be remembered that artificers’ work is 
computed by special measures; for example, 

(i) Glazing and joinery by the square foot. 

(ii) Painting, plastering, paving, etc., by the sgware 
yard. 

(iii) Partitioning, flooring, roofing, tiling, etc., by the 
square containing 100 square feet. 

(iv) Brickwork by the rod of 272 square feet. 


133. The following are specimens of estimates or bills 
of quantities. 


a 
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THE METRIC SYSTEM OF WEIGHTS AND 
MEASURES. 


134. A system of weights and measures, based on the 
decimal principle, is in common use in France and several 
other countries; but in England it is little used except for 
scientific purposes. 

By the Weights and Measures (Metric System) Act passed 
in 1897, however, the use in trade of a weight or measure in 
the Metric System i is made lawful. 


The wnit of lineal measure in this system is the metre, 
whence the system is called the Metric System. The metre 
is equal to 39:37079... inches, and was adopted originally 
because it was supposed to be y55pbo00 Of the distance be- 
tween the north pole and the equator, measured on the surface 
of the ocean and along a circle of longitude. It was supposed 
to be a natural unit, as distinguished from such an arbitrary 
unit as the length of a certain rod kept at Westminster and 
called a yard. 


Although, however, an error has since been found in the 
measurement of the distance between pole and equator, yet 
the length of the metre has not been corrected, and the metre 
therefore is no longer the natural unit it was supposed to be ; 
it is not exactly z5gd05q0 of the distance stated, but is 
merely the length of a certain rod of platinum ‘kept at 
Paris. 


1385. Multiples of the metre are distinguished by the 
Greek prefixes deca-, hecto-, kilo-, myria-, thus 


10 metres make 1 deca-metre, 


LOO ce tacanot tices 1 hecto-metre, 
OOO ors acags cas cee 1 kilo-metre, 
BOO ee ngs cor eas «ne 1 myria-metre. 


Submultiples of the metre are distinguished by the 
Latin prefixes deci-, centi-, milli-, thus 


zis of a metre is 1 deci-metre, 
ay gsseee tsar ctoae 1 centi-metre, 
TOOT eevee eawedeeena is 1 milli-metre. 
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The measures of, length and their relation to one another 
are given in the following table :— 
10 millimetres make 1 centimetre (cm.), 
10 centimetres ... 1 decimetre (dm.), 


10 decimetres ... 1 metre (m.), 

10 metres ... 1 decametre (Dm.), 
10 decametres ... 1 hectometre (Hm.), 
10 hectometres ... 1 kilometre (Km.), 
10 kilometres ... 1 myriametre (Mm.). 


The abbreviations used to denote the measures are given 
in brackets. 

The decimetre, decametre, hectometre, and myriametre 
are rarely used. For example, it is usual to speak of 35 
centimetres instead of 3 decimetres, 5 centimetres. 

The lengths of articles such as cottons and cloths are 
expressed in metres and centimetres; the heights of moun- 
tains in metres; distances by railway or road in kilometres ; 
scientific calculations in centimetres and millimetres. 


136. The unit of area is a square of which each side is 
a unit of length. It is called a square metre. 


The measures of area are arranged in the following 
table :— 


100 square millimetres make 1 square centimetre, 


100 square centimetres ... 1 square decimetre, 

100 square decimetres ... 1 square metre, 

100 square metres . 1 square decametre, 
100 square decametres .,. 1 square hectometre, 
100 square hectometres ... 1 square kilometre. 


Builders and kindred tradesmen measure work by square 
metres. 

In measuring land on a small scale it is customary to take 
for unit a square decametre, or a square whose side is 10 
metres. This is called an are. Its multiple and submultiple 
are as follows :— 

100 ares = | hectare, 

sty of anare = 1 centiare. 

The following is the table of land measurement :— 
100 centiares make 1 are, 
100 ares ... 1 hectare. 
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An are is equal to a square whose side is 10 metres. 
Te ROCLOPE IK asausStas'css obs sactaeesavet seated Sones 100 metres. 
Pot CU RAPCEA let eed. ok Reaieesac do nieone dyes 1 metre. 


The areas of fields are generally expressed in ares, or in 
hectares and ares; and the areas of countries and departments 
in square kilometres. 


137. The unit of volume is a cubie metre, that is, 
a solid the length, breadth and height of which are each one 
metre. The cubic metre is employed in measuring blocks of 
stone and timber, for building and excavations. In measur- 
ing wood this unit is called a stere. 

The measures relating to solids and their relation to one 
another are arranged in the following table :— 


1 cubic metre makes 1000 cubic decimetres, 
1 cubic decimetre .... 1000 cubic centimetres, 
1 cubic centimetre... 1000 cubic millimetres. 


138. The unit of capacity, in liquid and dry measure, is 
called a litre, and is equal to a cubic decimetre. Its multi- 
ples and submultiples are distinguished by the same prefixes 
as are the multiples and submultiples of the metre. Thus 

10 millilitres make 1 centilitre (cl.), 
10 centilitres ... 1 decilitre (dl.), 
10 decilitres ... 1 ltre (1.), 

10 litres .» 1 decalitre (Dl.), 
10 decalitres ... 1 hectolitre (H1.), 
10 hectolitres .... 1 kilolitre (KL). 


The litre is used in retailing liquids; the hectolitre in 
selling liquids wholesale. 


139. The unit of weight is the weight of a cubic centi- 
metre of distilled water when at its greatest density and in 
avacuum. This weight is called a gramme. The weight 
of a litre of such water is 1000 grammes, or one kilogramme, 
The weight of 1000 litres, z.e., of a kilolitre, is called a 
tonneau de mer. 
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The measures relating to weight are arranged in the 
following table:— ~~ 


10 milligrammes make 1 centigramme (cg.), 
10 centigrammes ... 1 decigramme (dg.), 
10 decigrammes ... 1 gramme (g.), 

10 grammes .. 1 decagramme (Dg.), 
10 decagrammes ... 1 hectogramme (Hg.), 
10 hectogrammes ... 1 kilogramme (Kg.). 


The gramme, decigramme, etc., are used in weighing pre- 
cious metals, and in scientific calculations. The kilogramme 
is the ordinary commercial weight, and is used in business 
where we use the pound in England. It is generally called 
a kilo. 


Notn.— Weights are verified practically not by comparison 
with the weight of a certain quantity of water under the given 
conditions, but with the platinum standard weight obtained 
once for all, and now kept in the state archives at Paris. 


140. The reduction of weights and measures in the 
Metric System can be effected very simply by inserting, or 
omitting, or changing the position of, the decimal point. 
For example, the length which denotes 


6 kilometres 5 hectometres 2 decametres 7 metres 
8 decimetres 3 centimetres, 


may be expressed as 


652783 kilometres, or 6527°83 metres, 
or 65:2783 hectometres, or 65278'3 decimetres, 
or 652°783 decametres, or 652783 centimetres. 


Similarly, 7 sq. metres 5 sq. decimetres 5 sq. centimetres 
may be expressed as 
7:0505 sq. metres. 


And 6 cu. metres 530 cu. centimetres may be expressed 


as 
6:00053 cu. metres. 


141. We will now give the principal measures in the 
Metric System with their English equivalents. 
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MEASURES OF LENGTH. 


Imetre  =39°37079 inches=1-0936331 yds. 
1 kilometre = "6213824 miles =1093°6330556 yds. 


1 inch =2°539954 cm. 1 yard =:91438348 metres. 
1 foot =3:0479449 dm. 1 mile=1:6093149 kilometres. 
Hence, a kilometre is about 5 furlongs, or $ of a mile, 
and a metre is about 1, yards. 


Approximately, English measures of imine may be ex- 
pressed in the Metric System by reducing to yards and 
deducting 10 per cent., or 74, and calling the remainders 
metres. 


MEASURES OF AREA. 


1 sq. metre | =10°764299 sq. ft. 
or centiare { =1:1960333 sq. yds. 


1 are = 1076'429934 sq. ft. 

1 hectare = 24711431 acres. Ayrovers 
1 sq. in. = 6°4513669 sq. cm. 

1 sq. ft. = 9°2899683 sq. dm. 

1 sq. yd. =°8360972 sq. metre. 

1 acre = 404671 hectares. 


Hence an hectare is a little less than 2} acres, an are 
about #5 of an acre, and a centiare about 11 sq. yards. 


MEASURES OF CAPACITY. 


1 litre, or 0353166 cu. ft. 
1 cu. decim. 1760773 pints. 
1 kilolitre or \ = 85°3165807 cu. ft. 


1 cu. metre = 2200966768 galls, 
1 cu. in. =16°3861759 cu. cm. 
L cu: it. = 283153119 cu. dm. 
1 pint = 0-568 of a litre. 

1 gallon = 4:54345797 litres. 


Hence we see that a litre contains a little more than 1? 
pints. 
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MEASURES OF WEIGHT. 
1 gram” =15-432349 grains. 
1 kilogram = 22046213 lb. av. 
1 tonneau =2204°62126 lb. 


1grain ='06479895 grams. 
1lb.av. =°45359265 kilogram. 
1 cwt. = 50°80238 kilograms. 


Hence a gram is about 15} grains, a kilogram about 
24 lb., and a tonneau rather less than 1 ton. 

Note.—The word gramme is generally shortened into 
gram. 


142. It is often necessary in business transactions with 
the Continent to change English weights and measures into 
the corresponding equivalent in the Metric System. 

Example i. Express 8 tons 8 cwt. 2 grs. 2 lb. in kilo- 
grammes. 

8 tons 8 cwt. 2 qrs. 2 1b.=18874 lb. - 
By Reference Table, 1 kilog.=2 phoeelse Ips: 
8874 ; 
18874 lb. 59046013 kilog. 
=8561'107 kilog. 

Example ii. How many hectolitres of wine would be 
required to fill 100 dozen bottles, each to contain a pint and a 
half, if a litre ts equivalent to ‘2201 of a gallon ? 

Contents of 100 dozen bottles. =1200 x 14 pints 
= 225 gallons © 


= o501 hectolitres ; 
«. No. of hectolitres=10'2 (approximately). 


EXERCISE LXIX. 


(1) Express 1000 decimetres in decametres, and 140 
hectometres in centimetres. 

(2) How many revolutions will the wheels of a carriage 
make in travelling 41 kilometres, if the wheels are 125 cm. in 
diameter ? [circumference =3'1416 x diameter. ] 

(3) Ifa man walks 11 metres in 5 sec., how many kilo- 
metres can he walk in an hour at the same rate? 
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(4) Find the time required to travel 31 kilometres 150 
netres at the rate of 1 min. 28 secs. per kilometre. 

(5) How many miles will be travelled in 1 hr. 28 min. 
21 sec. at the rate of 5 kilometres an hour ? 

(6) How long, to the nearest hour, will a train going at 
the average rate of 25 miles an hour take in travelling from 
Paris to Madrid, a distance of 1450 kilometres ? 

(7) A man rides a bicycle at the rate of 5°75 metres per 
second. How long, to the nearest second, will it take him to 
ride 100 kilometres ? 

(8) Reduce 532 kilometres to miles, furlongs and poles. 

(9) How many kilometres can be measured from 393:708 
miles ? 

(10) Given that 1 metre =39-3708 inches, prove that the 
difference between 5 miles and 8 kilometres is nearly 51 
ards. 
: (11) If a metre=39:3708 inches, express 2 miles 5 fur. 
32 po. 4 yds in metres. 
_ (12) The velocity of light is 186000 miles per second 
express this in metres per second, assuming 1 metre=3°3 ft. 


EXERCISE LXX. 


(1) How many hectares make a square kilometre ? 

(2) How many square metres will 240 sheets cover, if 
each sheet measures 303 mm. by 195 mm. ? = 

(3) How many slabs of marble, 150 sq. cm. in area, will 
be required to pave a court whose area is 50°7 sq. metres? 

(4) How many panes of glass, 40 cm. by 80 cm., will be 
required for the windows of a house, if the total surface of the 
glass in the windows is 203°52 sq. metres ? 

(5) How many ares of land are there in a strip measuring 
i kilometre by 7 metres? 

(6) Find the area of a field, 225 metres long and 100 
metres wide. Express the result in hectares and ares. 

(7) If a square field contain 10°24 hectares, find the 
length of a side in metres. 

(8) How many decimetres are there in the side of a square 
plot, the area of which is 21904 hectares (or square hecto- 
metres) ? 
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(9) If a metre=39-3708 in., and a hectare=10000 sq. 

metres, express a hectare in acres, correct to 3 decimal places. 

(10) Assuming that a metre =39-37 in., find the number 
of sq. cm. in a sq. foot, neglecting fractions of a centimetre. 

(11) If asq. metre =1550-031 sq. inches, find to the fifth 
decimal place the number of sq. cm. in a sq. inch. 

(12) Reduce 150 hectares to acres, supposing that 1 sq. 
metre =1:196 sq. yards. 

(13) If 3 hectares contain 35881 sq. yards, and 1 hectare 
contains 10000 sq. metres, find the length of a metre in 
yards. 

: (14) How many sq. miles are there in 2000 hectares ? 


EXERCISE LXXI. 


(1) Find the volume of a beam, 14:14 metres by 51°6 cm. 
by 174 mm. 

(2) A cistern is 4 metres long, 24 dm. wide, and 80 cm. 
deep. Find its capacity in cu. metres and in litres. 

(3) Express 6453 litres in kilolitres, and 4:15 litres in 
centilitres. 

(4) Find the sum of 1871 cubic metres, 541 litres, and 
4:51 hectolitres, and give the result in litres. 

(5) Find the number of cu. metres in a box, 2 yds. by 
1 yd. by 2} ft., reckoning 1 cu. yd.=:76453 cu. metres. 

(6) How many cubic inches are there in 25 litres, assum- 
ing that 1 linear metre =39:4 inches ? 

(7) How many (i) hectolitres, (ii) pints, will be contained 
in a tank whose capacity is 22 cubic hectometres, assuming 
that 1 litre=1 cubic decimetre, and contains 1°76 pints. 

(8) Assuming that a litre=-2201 gallon, find the number 
of pints in 10 litres, and the number of gallons in 73 litres. 


143. In the following examples, the specific gravity 
of a substance means the ratio which the weight of any vol- 
ume of a substance bears to the weight of an equal volume 
of water. 


EXERCISE LXXII. 


(1) Given that a cubic centimetre of water weighs a 
gramme, how many kilogrammes of water will be wanted to 
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cover the floor of a skating-rink, 20 metres long and 15 metres 
broad, to a depth of a decimetre ? 

(2) How many grammes are there in 2 cwt.3 qrs. 11]b., 
assuming 1 lb=7000 grains, and 1 gramme=15-4 grains ? 

(3) What is the weight in kilograms of 27 hectolitres of 
water ? 

(4) What is the weight of 20 cv. cm. of mercury, whose 
sp. gravity =13°5 ? 

(5) Find the weight in kilograms of 15 gallons of water. 

(6) A farmer lays 2 tons of lime on an acre of land; how 
many grams is it per sq. metre? [1 metre=392 in., 1 kilo= 
22 Ib.] 

(7) A box measures 3°75 metres by 3°50 metres by 50 
em. Find how many litres of oil it will hold, and the weight 
of the oil in kilos; the oil being ‘914 as heavy as water. 

(8) How many litres are there in a vat measuring 2 
metres by 75 cm. by 50cm. ? Find also the weight in kilos 
of the sulphuric acid (sp. gravity 1:840) required to fill it. 

(9) Find the weight in kilos of a bar of gold, 10 cm. by 
30 mm. by 25 mm., its sp. gravity being 19°36. 

(10) Find the weight in kilograms of the air in a room 
23 metres long, 16 metres wide, and 10 metres high; air 
being -00129206 as heavy as water. 

(11) If the sp. gravity of sea water be 1:026, and that of 
olive oil be ‘915, find the weight of a hectolitre of each in 
kilos. 

(12) If the sp. gravity of alcohol be ‘8, how many kilo- 
grams of alcohol will be required to fill, one-third full, a tank 
measuring 1°50 metres by 3:20 metres by 80 cm. ? 

(13) If acu. foot of oil weighs 55 lb., what will a cubic 
metre weigh in kilograms? [1 ft.=‘3048 metres, 1 kilo= 
22 Ib.] 

(14) A rectangular sheet of tin of uniform thickness is 
85 cm. wide and 2°7 metres long, and weighs 536 grams. 
Find its thickness, if the sp. gravity of tin be 7:3. 

(15) A plate of iron, 137 cm. by 643 mm. by 43:1 mm., 
weighs 277'54 kilos. Find its sp. gravity. 
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THE COINAGE OF FRANCE. 


144. In France, Belgium and Switzerland the principal 
coin is called a frane, and this amount is divided into 100 
equal parts called centimes. 

In consequence of the relation between the centime and 
the franc, all operations with money are much simplified. 


For example, 13 centimes=-13 of a franc, 


PyliSaeaanisetcs = 5°15 iraneg, 
DIGOD vans cs-ss. -=SO UO. traticd, 
Di mentees = 02 of a franc. 
Again, 5 francs 69 centimes=5'69 francs =569 centimes, 
LO oa. 8. 30 BAe Filson « = 159-24 frances = 15924 centimes. 


The reduction of centimes to francs is therefore effected 
by inserting a decimal point to the left of the second digit 
from the end, and the reduction of francs to_centimes by 
removing the point. The reduction of money in this system 
is therefore very much simpler than in our own. 

A franc is equivalent to about 9d. 

All accounts in France, Belgium and Switzerland, are 
kept in franes and centimes. The sow, a piece of money 
worth 5 centimes, and the napoleon, worth 20 francs, are 
in circulation, 


Notes are issued by the Bank of France for 50 fr., 100 fr., 
500 fr., and 1000 fr., and are legal tender. 


EXERCISE LXXITI. 
Reduce to francs 
(1):7 85010 ic. . (2), S1I6Irc. (3) 4035c¢. (4) 6234 ¢, 
(5), T5601 co-a66) 3200 ec: Gy weve; (8) 23 aee: 
(9) s94c; (10): Ske. Gulia dae. (12). 2°36. 
Reduce to centimes 


(18) 66 f&. 840.- (14) o4 frie 1 bye Ste. S2ie; 
(16) 6 fr. 9.0; (VO) 25 tres: OES) 836" tr! 
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(19) Add together 120 fr. 65 c., 69 fr. 55 c., 85 c., 150 fr. 
45 c., 1500 fr. 75 ¢. 

(20) Add together 69 fr. 12 c., 150 fr. 28 c. 75 ¢., 190 fr. 
50 c., 1006 fr. 80 c. 

(21) From 1000 fr. 19 c. take 507 fr. 91. 

(22) From 2050 fr. 10 c. take 770 fr. 75 ¢. 

(23) Multiply 205 fr. 15 c. by 19. 

(24) Multiply 1876 fr. 82 ¢. by 365. 

(25) Divide 2664 fr. 75 c. by 17. 

(26) Divide 8680 fr. 66 c. by 113. 


145. It is often necessary to express an English price 
in its equivalent in francs and centimes. 


Example. What ts the value in French money of £627. 10s., 
of the value of a sovereign ts 25:2 francs ? 


Value of £1 =25'2 francs, 
Sal ecccewsstes £627:'5=25'2 x 627°5 francs 
=158138 francs. 


146. The following is a more complicated example, of a 
kind which is often met with in business transactions. 


Example. Express 15 francs per kilogramme in pence per 
lb., assuming that 251 francs=£1, and 1 kilog.=2'2 lb. 


The cost of 1 kilog.=15 fr., 
En Rereonaee a tee OEE No. Eaillsyaaey 


CMs Co 2-2 Ib, =L2% 240 


pence, 


=65 pence (nearly) 
=5s. bd. 
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EXERCISE LXXIV. 


Express in English money, to the nearest penny, 


(1) 511-175 francs, assuming 25-4 fr. = ot 
(2) 1905428 francs, assuming 25°25 fr. =£1. 
(3) 12687 fr. 50 c., assuming 25 fr.32}¢.=£1. 
Express in francs 

(4) £246. 13s. 10d., assuming £1=25 fr. 18 ¢. 
(5) £256. 18s. 4d., assuming £1 =25 fr. 30 c¢. 
(6) £316. 10s. 3d., assuming £1 = 265 fr. 28 ¢. 


(7) A bill of 253 francs is paid partly in French, partly 
in English, money. If the amount of French money paid is 
95 francs, find to the nearest penny how much English money 
is required, assuming that 25°06 francs= £1. 


(8) A Frenchman ordered an 18 guinea watch from 
England. How many francs must he remit, assuming that 
£1 = 26:25 francs, and that 10s. discount is allowed for ready 
money ? 

(9) A merchant in London buys goods in Paris, the price 
of which is a million francs. What will be their cost in 


English money, allowing 10 per cent. additional cost for duty 
and transit, and assuming £1 = 25:25 francs ? 


(10) A dealer buys 30 lambs for 1420 fr. 75 c., and 25 


more for 915 fr. 25 c., and sells them at 43 fr. 5 c. each. 
What does he gain in francs and centimes ? 


EXERCISE LXXYV. 


(1) Find the cost of 82 kilog. 125 gr. of butter at 3 fr. 
44 c. per kilog. 


(2) A contractor excavates a trench 6 m. 50 cm. long, 
4m. 20cm. wide, and 7 m. 40 cm. deep, at 2 fr. 50 c. per cubic 
metre. Find the cost. 


(3) A man pays 12000 francs for 5 ares of land, and 


sells it for 25 fr. 20c. per sq. metre. How much does he 
gain ? 
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(4) If olive oil costs 60 centimes a kilogram, find the 
cost of a hectolitre, if the sp. gravity of the oil be -914. 


(5) Find the cost of a carpet 75 cm. wide at 4 fr. 25 c. a 
metre, for a room 5:25 metres by 4°75 metres. 


(6) A package of candles which weighs 465 grams is 
suld for 28 centimes; find the price of 10 kilograms. 


(7) French silk is quoted at 7} francs per metre. Ex- 
press the price of a yard in English money, to the nearest 
penny, assuming that 1 metre = 39°371 inches, and 1 fr. = 9°38 
pence. 

(8) What is 1s. 6d. per gallon equivalent to in francs 
per litre, assuming that 1 gallon of water weighs 10 Ilb., 
1 kilo=2? Ib., and £1 =25 fr. ? 

(9) If tar-paving costs 2s. 6d. per sq. yard, what amount 
in francs will pay for a pavement 1 kilometre long by 15 
metres broad? {1 linear foot = 3°05 decim.; 1 franc = 10d.] 


(10) The annual rent in France of a hectare of land is 
130 francs; find the rent of one acre in English money to the 
nearest penny. [25 francs=£1; 100 hectares = 247 ac.] 


(11) A length of 8 m. 60 cm. of Lyons silk was bought. 
for 253 fr. 8 c.; find the cost of 17 m. 64 cm. of the same silk 
in English money, assuming £1 = 25:15 francs. 

(12) Find the exact value of 1:7625 metres of cloth at 
3°78 fr. per metre; and give the value of the cloth in English 
money, to the nearest penny, reckoning 25 fr. to £1. 


(13) Find, to the nearest penny, the value of a bar of 
gold 21 metres long, at £1 per inch, assuming 1 metre= 
39°37079 inches. 

(14) Calculate, to the nearest pound, the value of 5122°% 
kilog. at 3°43 fr. per kilog., assuming 25°42 fr.= £1. 

(15) Which is the cheaper :—French silk at 3 fr. 85¢, 
per metre, or English silk at 2s. 7}d. per yard ? 

(16) The railway fare from Calais to Paris, a distance of 
240 kilometres, is 38°16 francs; and from London to Dover, a 
distance of 70 miles, is 14s. 7d. Compare the cost of travel- 
ling in the two countries, assuming that 1 metre =39-3708 
in., and 25°44 francs=£1. 
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_ PART IL 
THE COINAGE, WEIGHTS AND MEASURES 
OF INDIA. 


147. In British India the common medium of exchange 
is silver. The principal coin is therefore made of silver. 
It is called a rupee, and in size resembles an English florin. 

The exchange value of the rupee varies to some extent 
with the price of silver. It is now about 1s. 4d., so 
that £1 in gold is now worth about 15 rupees. 

The other silver coins are 


(i) a half-rupee, 2 of which make a rupee, 
(ii) a four-anna piece, 4 of which make a rupee, 
(iii) a two-anna piece, 8 of which make a rupee. 
For smaller values there are copper coins, the chief of 
which is called a half-anna ; 32 of these represent the same 
value as one rupee. The other copper coins are 


(i) a pice, 4 of which make an anna, 
(ii) a half-pice, 8 of which make an anna, 
3 of which make a pice, 
and 12 of which make an anna. 
The rupee is the standard coin also in British East 
Africa. 


148. A sum of money, such as 7 rupees, 10 annas and 
2 pies, is written thus :— 
Be 710 aso is 
where the symbols Rs., as. and p. are abbreviations respec- 
tively of the words rupees, annas and pies. 


(iii) a pie, 


149. The relations between the rupee, anna, etc., are 
stated in the following 


British INDIAN Money TABLE. 
3 pies make 1 pice (or paisa), 
AICO Asse SL ano, 
16 annas_ ... 1 rupee. 
Notr.—There is no coin called an anna. Accounts are kept 
in rupees and annas. 
The number 100000 is called a lac, and is expressed in 
figures thus: 1,00,000, 
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150. There is also a paper currency in use in India, 
consisting of paper notes representing 5, 10, 20, 50, 100, 500, 
1000 and 10000 rupees respectively. 


151. In Ceylon, too, the principal coin is the silver 
rupee, but it is there divided into 100 cents. 
The other coins in use are 


(i) a 50-cent piece, 2 of which make a rupee, 
(ii) a 25-cent piece, 4 of which make a rupee, 
(iii) a10-cent piece, 10 of which make a rupee. 


CryLon Money TABLE. 
100 cents make 1 rupee. 


152. The basis of the British Indian legal system of 
weights is a tola, which is of exactly the same weight as the 
rupee, z.e., 180 grains. 


Tue InDIAN IMPERIAL MEASURE OF WEIGHT. 


The weight of ee f 1 tola 
one rupee } © | or 180 grains, 
5 tolas make 1 chatak, 
4chataks ... 1 powa, 
4 powas... 1 seer, 
5 seers  ... 1 panch-seri, 
40 seers .... 1 maund (Bazaar). 

The term maund is used with different local meanings 
in different parts of India, being 82 lb. in Bengal, 28 lb. in 
Bombay City, and 2424 lb.in Madras. The Bazaar maund is 
equal to 100 lb. troy, or 822 lb. av. 

The metric system of weights and measures was legalised 
in 1870, the French kilogramme being taken as the standard 
of weight, and named the ser. 

Nots.—1 tola='011664 ser. 


153. The standard of capacity in the metric system (the 
litre) is called a ser (1°760773 pints). 


154. Lineal measures vary throughout India. In 
Bengal the chief measure is the hath (18 inches); the 
English yard is much used, and the metre also is legal. 


155. British weights and measures are used in Ceylon. 
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EXERCISE LXXVI. 
Reduce 


(1) Rs. 25. 4 as. to annas. 

(2) Rs. 13. 6 as. 4 p. to pies. 

(3) Rs. 32 to two-anna pieces. 

(4) Rs. 23 to four-anna pieces. 

(5) 4314625 pies to rupees. 

(6) 18436 half-anna pieces to rupees. 
(7) 13756 pice to rupees. 

(8) 365688 pies to rupees. 


Add together 


(9) Rs. 53625. 13 as. 7 p., Rs. 4837. 4 as. 9 p., Rs. 4. 
iibasaoNps 

(10) Rs. 10.6as.8 p., Rs. 54. 9 as. 4 p., Rs. 893. 15 as. 9 p. 

(11) Rs. 368. 6 as. 8 p., Rs. 535. Tas. 1 p., Rs. 97.3 as. 2 p. 


Subtract 


" (12) Rs. 13. 12 as. 6 p. from Rs. 24. 15 as. 10 p. 
(13) Rs. 24.5 as. 9 p. from Rs. 150. 4 as. 10 p. 
(14) Rs. 488. 15 as. 6 p. from Rs. 1000. 8 as. 4 p. 


Multiply 

(15). Res..85. 13 as. 5 po Py3, 7, 11, 

(16) Rs. 4012. 8 as. 2 p. by 120, 112, 128. 
Divide 

(17) Rs. 944. 8 as. 6 p. by 25 and 75. 

(18) Rs. 38407. 6 as. 8 p. by 121 and 1438, 


Express in English money 


(19) Rs. 500 at 1s. 3}d. per rupee. 
(20) Rs. 1786 at 1s. 75d. per rupee. 
(21) Rs. 1900 at 1s. 8d. per rupee. 


Express in rupees 


(22) ~£198 at Rs. 9. 10 as. per £. 
(23) £279 at Rs. 10. 4 as. per £. 
(24) £580 at Rs. 10. 8 as. per &. 
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EXERCISE LXXVII. 


(1) Find the value of 425? yds. of muslin at Rs. 3.13 as.4 p. 
per yard. 

(2) A broker received 5 per cent. for buying indigo. His 
commission amounted to Rs. 432. 8 as.; find the value of the 
indigo. 

(3) Find the commission, at 2 per cent., on the sale of 
736 barrels of flour at R. 1. 4 as. per barrel. 

(4) What is the cost of insuring a cargo valued at 
Rs. 6750, the premium being 3 per cent. ? 

(5) A broker buys cotton valued at Rs. 5692. 12 as.: 
what is his commission at 14 per cent. ? 

(6) If Rs. 450 were borrowed on Jan. Ist, 1898, at 5 per. 
cent. per annum, what sum would repay the debt on Oct. 
20th, 1898 ? 


PROFIT AND LOSS. 


156. When a thing is sold for more than it cost, it is 
said to be sold at a profit: when it is sold for less, it is said 
to be sold at a loss. 

Profit or loss may be reckoned in general terms as a 
percentage of the money originally expended. 

For example, a man who buys goods for £100, and sells 
them for £110, makes a profit of £10 on an outlay of £100, 
t.e., a profit of 10 per cent. 

And if he buys them for £100, and sells them for £90, he 
loses £10 on an outlay of £100, z.e., he loses 10 per cent. 

The meaning of the expressions “ profit per cent.” and 
“loss per cent.” “must be noticed carefully. The percentage 
is reckoned on the original outlay. faesersn gn ee 


MEE ASD ENP NEM 2 SS SSE a ee Ha gers 
157. Case I.—Given the cost price and the selling 
price; to find the gain or loss per cent. 


Example i. A grocer buys coffee at 102. per lb., and sells it 
at 1s. 4dv per lb.; what is the gain per cent. on the cost price ? 


= 


Gain on 10d.= 6d. ; me 
*. gain on 100d.= =60d.; 
-. gain per cent. =60. 


NTE 
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Example ii. A grocer sells, at 1s. 6d. per lb.. tea, which cost 
him 2s. per lb. ; what ts the loss per cent, on the cost price? 
_ Loss on 24d.=6d. ; 
-, loss per cent.=,§ of 100 
== 15) 

Example iii. A grocer buys sugar at £1. 5s. 4d. per cwt., 
sells tt at 5d. per lb., and allows a discount of 5 per cent. to 
purchasers for ready money; what is the gain or loss per cent. 
on the cost price ? 

Money obtained per cwt. after) _ 12 

allowing 5 per cent. deep of Bd. x 112 
~ £0, As. 4d. ; 


Oh Seuan Ormesil. 195 Ae ==)S. 
-. gain per cent.= a 


Example iv. A dealer buys eggs s at 7s. a hundred, and sells 
them at 13 for 1s.; what is his gain per cent. on the cost 
price? 


Selling price of le eee = ts8-5 e: 
ot — 
Bex qpddadasacdn ses 100 eggs =19°s.= 7,85. 3 
gain on %s. =) 


ae 
{Hes 


? 
“. gain per cent.=1 of 100 
f 


EXERCISE LX XVIII. 

(1) A watch which cost £4 was sold for £4. 18s.; find 
the gain per cent. 

(2) A man buys goods for £15. 6s. 3d., and sells them a 
again for £11. 15s. 93d, ; how much does he lose per cent. ? 

(3) Goods ‘costing £35. Os. 5d. are sold for £42. Os. ee 
what is the gain per cent. ? 

(4) Sugar costing £2. 12s. per nen is sold at 7bd. per Ib. i 
what is the. gain per cent. ? 

(5) A draper pays 10 guineas for a piece of silk contain- 
ing 46 yards, and sells it at the rate of £2. 7s. 3d. for 8 yards; 
what does he gain per cent. ? 

(6) Ten tons of goods, bought at 27s. 6d. per cwt., are 
sold at £30 per ton; what is the gain per cent. ? 

(7) Tf 126 sheep are bought “for £409. 10s. .,and sold for ;/ 
£488. 5s., what is the profit on each, and the profit per cent. ? 
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(8) A house was sold for £5000, at a profit of £500; what 
would have been the loss per cent. if it had been sold for 
£4000 ? 

(9) A man buys goods at the rate of £24 per cwt., and 
selis 3 tons 18 cwt. 1 qr. for £2197. 10s.; how much has he 
gained or lost per cent. on his outlay ? 

(19) A merchant bought 24 cwt. of sugar at 54d. per lb, 
and sold 3 of it at 6}d., 4 of it at 6d., and the remainder at 
5hd. per lb. ; what is his gain per cent. ? 

(11) If I buy 10 horses for £300, and 12 cows for £120, 
and sell the former at £35 each, and the latter at £12 each, 
what profit do I make per cent. on my outlay ? 

(12) Sugaris bought at 14d.alb., and sold at £18. 13s. 4d. 
a ton; find the gain or loss per cent. 

(13) A and B buy cigars at £2. 1s. 8d. per 100. A sells 
them at 6d. each, while B sells them in bundles of 25 for 
12s.; compare their gains per cent. 

(14) A publisher sells books to a bookseller at 5s. a copy, 
but allows 25 copies to count as 24; if the bookseller retail 
the 25 copies at 6s. 9d. each, what profit per cent. does he 
make ? 

(15) Two parts of chicory, costing £1. 9s. 2d. per cwt., 
are mixed with five parts of coffee, costing £8. 4s. 6d. per 
cwt.; if the mixture be sold at 1s. 4d. per 1b., find the profit 
per cent. 

(16) A mixture of tea is made by mixing one chest con- 
taining 2 qrs. 17 lb. at £14 per cwt. with two chests, each 
containing 3 qrs. 7 |b., at £18. 13s. 4d. per cwt.; if the mix- 
ture be sold at 4s. 2d. per lb., find the profit per cent. 

(17) A grocer buys rice at £1. 2s. 2d. per cwt., sells it 
at 4d. per lb., and takes off 5 per cent. for cash payment ; 
what profit per cent. does he make ? 

(18) A grocer buys tea at £8. 6s. 8d. per cwt., and sells 
it at 2s. 1d. per lb., deducting 5 per cent. for cash payment ; 
what profit per cent. does he make ? 

(19) A woman buys apples at the rate of 3 for 2d., and 
sells them at 2 for 3d., what rate per cent. profit does she 
make ? 

(20) If oranges are bought at the rate of 20 for 1s., and 
sold at the rate of 7s. for a hundred, what is the gain per 
cent. ? 
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(21) A newspaper boy buys papers at 9d. per dozen, get- 
ting 13 to the dozen ; if he sell them ata penny each, what 
is his profit per cent.? 

(22) A pedlar buys pins 18 in a row, and sells them 11 
in a row at the same price; what is the gain per cent. on his 
outlay ? 

(23) How much is gained or lost per cent. by buying 
oranges at 5 for 2d., and selling half of them at 2 a penny 
and half at 3 a penny ? 

(24) Aman buys eggs at a certain price per score, and 
sells them at half that price per dozen; what is his gain or 
loss per cent. ? 


158. Case II.—Given the cost price and the gain or loss 
per cent. ; to find the selling price. 


Examplei, Ifa house was bought for £9600, and ts sold at 
a profit of 124 per cent., what does the profit amount to, and Jor 
how much ts the house sold 2 

124 
Profit=754 of £9600 
=1 of £9600 
= £1200; 
», selling price of the house=£9600 + £1200 
= £10800. 
Otherwise, more directly :— 
selling price of the house= 47? of £9600 


2 of £9600 
£1200 x 9 
= £10800. 
Example ii. If a house was bought for £1350, and zs sold 


at a loss of 20 per cent.; what does the loss amount to, and for ~ 
how much ts the house sold ? 


ll J 


Loss=29, of £1350 
= £97 0; 

.. selling price of the house= £1350— £270 
= £1080. 


Otherwise, more directly :— 
selling price of the house = #5 of £1350 
f £1350 
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EXERCISE LXXIX. 


(1) A house is bought for £4250, and is sold at a profit 
of 12 per cent.; how much was gained, and for how much 
was the house sold ? 

(2) Cloth is bought at 1s. 6d. a yard; at what price per 
yard must it be sold ‘to gain 25 per cent. ? 

(3) A tradesman, selling off, reduces his prices to 10 per 
cent. below cost price ; what did he get for goods for which 
he gave £65? 

(4) The cost price of a book is 8s. 4d. If the expense of 
sale be 15 per cent. upon this, and the profit 20 per cent. 
upon the total expense, what would be the retail price ? 

(5) A man buys goods for £10. 5s. 2$d., and sells them 
at a profit of 16 per cent.; what did he sell them for ? 

(6) A man bought a horse for £45, and sold it again ata 
loss of 7 per cent. ; for how much was the horse sold ? 

(7) A merchant buys a fifty-gallon cask of wine for 
£62. 10s., and sells it at a profit of 4 per cent.; at what price 
per gallon does he sell the wine? 

(8) A grocer buys 10 ewt. 3 qrs. 21 lb. of sugar for £30, 
and pays 12s. 6d. for expenses ; at what rate must he sell it 
per lb. to gain 25 per cent. ? 

(9) A farmer rents 305} acres of land at £4. 17s. 6d. per 
acre, but the landlord allows an abatement of 20 per cent. ; 
what does the tenant pay ? 

(10) A plumber bought 4 tons 16 cwt. of lead for 
£1. Os. 24d. per cwt., and sold the whole so as to clear 12} 
per cent. ; what did he receive from the sale ? 

(11) <A grocer mixes two kinds of sugar at 4d. and 6}d. 
per lb., taking 3 Ib. of the first to 2 lb. of the second ; at 
what price per lb. must he sell the mixture to make a profit 
of 20 per cent. on his outlay ? 

(12) <A spirit merchant mixes 80 gallons of whisky at 
15s. 6d. per gallon with 96 gallons at 17s. 1d., and sells the 
mixture so as to make a profit of 10 per cent. on his outlay ; 
at what price per gallon does he sell it ? 

(18) A grocer buys coffee at £8. 10s. per cwt., and chicory 
at £2. 10s. per cwt.; he mixes them in the proportion of 5 
parts chicory to 7 parts coffee ; at what price per lb. must he 
sell the mixture to gain 163 per cent. on his outlay ? 
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159. The following examples of business transactions 
must be carefully noticed. 


Hxamplei. A shopkeeper, having a watch which cost him 
£13. 2s. 6d., prices it so that he may make a profit of 80 per 
cent. upon the cost, and allow a discount of 2: per cent. to 
the purchaser ; at what price ts the watch marked ? 


139 of £13. 2s. 6d. 
13 of £13. 2s. 6d. 
V6s) 3d-5e13 

IRs A eaiek, 


zoe cell fie WS, aed, 


ae (elise 
a 9d: x 40 
Sroilge OR: 


Selling price to gain 30 per cent. 


=e 

= 

Marked price to allow 24 per| _ 100 
cent. discount 


Otherwise, more directly :— 
Marked price “a of £18. 2s. 6d. 
£ of £137 2s. 6d. 


ar Ts. 6d. x4 
= £17. 10s. 


Hxample ii. A tradesman’s prices are 20 per cent. above 
cost price; 7f he allow a customer 10 per cent. on his bill, what 
profit does he make? What profit per cent. would he make if 
he were to allow the customer a a! in the shilling 2? 


(i) Tradesman’s receipts= 


.. profit=8 per cent. 
(ii) Tradesman’s receipts=13 of 322 of cost 
=11°9 of cost; 
“. profit=10 per ane 


Example iii. How much per cent. must a tradesman add 
on to the cost price of his goods, that he may make 10 per cent. 
profit after allowing a customer a reduction of 4 per cent. on 
his bill ? 

~'5 of selling price= 99 of cost ; 
. selling price =%5 of cost=1,4 of cost; 
“. rate of prohtaty 00 per cent. 
yes > per cent. 
SSL eee 
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EXERCISE LXXX. 


(1) A silver cup cost the shopkeeper 4} guineas; for 
what must he sell it to obtain a profit of 5 per cent. after 
allowing the purchaser a discount of 5} per cent. ? 

(2) Ifa watch costs a shopkeeper £3. 14s., at what price 
must he sell it to makea profit of 12} per cent. ’ after allowing 
the purchaser a discount of 74 per cent. ? 

(3) A jeweller bought a bracelet for £3. 11s. 6d.; at 
what price must he sell it to gain 125 per cent. and allow a 
purchaser 25 per cent. discount for cash ? 

(4) If a piano costs a dealer £79. 15s., at what price 
must he sell it to gain 53 per cent. and allow a purchaser a 
discount of 65 per cent. ? 

(5) <A piece of furniture cost the manufacturer £3; at 
what price must he mark it to gain 15 per cent. after allow- 
ing a purchaser 10 per cent. for cash ? 

(6) If wine costs 15s. per gallon, at what price must it 
be sold to gain 174 per cent. after allowing the purchaser 6 
per cent. for cash ? 

(7) A gold chain cost £9. 10s.; at what price must it be 
marked to give a profit of 18? per cent. after allowing the 
purchaser 5 per cent. discount for cash ? 

(8) Goods costing the manufacturer £4162. 10s. were re- 
tailed at a profit of 5 per cent. after allowing the purchaser 
a discount of 7} per cent.; at what amount were the goods 
priced ? 

(9) A tradesman, buying goods for £814. 9s., makes 10} 
per cent. after allowing his customers 9 per cent. discount 
for cash ; what is the marked price ? 

(10) A wholesale grocer buys raisins at £2. 9s. per cwt., 
and retails them ata profit of 8 per cent., allowing the retail 
grocer 16 per cent. discount for cash ; what is the actual price 
per lb. to the retail grocer ? 

(11) A tradesman’s prices are 30 per cent. above cost 
price, but he allows his customers 15 per cent. off their bills 
for cash payments ; what is his actual gain per cent. ? 

(12) A tradesman’s goods are marked 22 per cent. above 
cost price, but he takes off 5 per cent. from his customers 
bills for cash; how much per cent. profit does he actually 
make ? 


rae 
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(13) A corn merchant’s prices are 25 per cent. above cost 
price; if he allows a customer 12 per cent. off his bill, what 
profit per cent. does he realise ? 

(14) How much per cent. must a tradesman add on to the 
cost price of his goods, so that he may make 10 per cent. 
profit after allowing customers 12 per cent. off their bills for 
_ cash payments ? 

(15) Find the exact percentage of profit at which goods 
must be marked for sale so that, after taking 5 per cent. off for 
cash payments, the actual rate of profit may be 20 per cent. 

(16) A publisher sells to a bookseller at 10 per cent. 
profit, and the bookseller sells to his customers at 25 per 
cent. profit; how much per cent. more than the prime cost 
does the purchaser pay ? 

(17) Ifa brewer sells beer toa retailer at a profit of 10 
per cent., and the retailer sells to a customer at a profit of 50 


per cent., what percentage of the price paid by the con- 
sumer is profit ? 


160. Case III.—Given the selling price and the gain or 
loss per cent.; to find the cost price. 


Example i. Goods are sold for £11500, at a profit of 15 per 
cent. on the cost price; what did they cost ? 


el LoO0== cost price + sof of cost price 
cost price +,%, of cost price 
=28 of cost pr: ive j : 
“cost price= 4 of a 
See 
Otherwise, more directly :— 
cost price=?$ of £11500=£10000. 


Example ii. A cow ts sold for £19. 4s., at a loss of 20 per 
cent. on the cost price; what did it cost ? 
£19. 4s.=cost price—+ of cost price 
=+* of cost price; 
cost price=* of £19. 4s. 
= bo 


Otherwise, more directly :— 
cost price=49y of £19. 4s. = £24. 
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Example iii. If a manufacturer makes a profit of 10 per 
cent., the wholesale dealer of 15 per cent., and the shopkeeper of 
20 per cent., what was the cost to the manufactur er of an article 
bought at a ’ shop for £6. 6s. 6d. 2: 


_ Cost price to the shopkeeper =198 of £6. 6s. 6 
Lig Ocleneeetoavrcverersarces wholesale dealer =+92 of 19° of £6. is 6d. ; 
sossesenes-saeezszee-cmanutacturer =129 0f199 of 129 of £6. 6s. 6d. 
=10 20 5 25 
AUX 38 X 6X So 
6 
=£4, 35. 4d. 


EXERCISE DXXxXi, 


(1) Find tho cost price of a diamond ring sold tor £27, 
A 19s., at a gain of 7} per cent. oe all 
(2) Goods are sold for £11. 18s. Ohd., at a profit of 16 per 
cent.; what did they cost ? 
(3) <A house is sold for £2030, at a profit of 12 per cent. ¢ 
what did it cost ? a 
(4) A horse is sold for £102, at a loss of 15 per cent.3 ~~ 
what did it cost ? 
(5) Goods were sold for £216, at a loss of 10 per cent. ; 
what did they cost ? aa 
(6) A watch was sold for £28, at a gain of 162 per cent. 3 
what did it cost ? 

(7) By selling 10 acres of land for £4699. 8s. 3d., a man 
gained 5} per cent.; what was the original price per acre ? 

(8) What is the cost of lead per cwt., if the sale of 48 cwt. 
tor £45. 11s. 3d. gives a profit of £12. 10s. per cent. ? 

(9) A grocer by gelling sugar at 32d. per lb. loses 2 per 
cent. on his outlay ; what did it cost him per cwt. ? 

(10) A merchant sells cigars at 1s. each, and makes a 
profit of 42% per cent. on his outlay ; what was the cost price 
of 100 cigars ? 

(11) If a wholesale dealer makes a profit of 5 per cent., 
and the retail dealer 162 per cent., what was the cost to the 
wholesale dealer of goods sold by the retailer for 140 guineas? 

(12) The manufacturer of an article makes a profit of 
25 per cent., the wholesale dealer makes a profit of 20 per 

- eent., and the retail dealer makes a profit of 28 per cent. ; 
what is the cost to the manufacturer of an article which is 
retailed for 16s.? 
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(18) A sold some goods to B, making a profit of 10 per 
cent.; B sold them for £6. 1s., making a profit of 10 per 
cent.; what did A pay for the goods? 

(14) A sold a horse to B, gaining 7} per cent. on what it 
cost him; B sold it to C for £70. 19s., gaining 10 per cent. 
on what it cost him; what did A pay for the horse ? 

(15) A makes an article and sells it to B, B sells it to C, 
and then C sells it to D for 35s.; A makes 20 per cent. profit, 
B, 25 per cent., C, 40 per cent. ; what was the cost of manu- 
facture ? 

(16) <A shopkeeper marks his goods at a ae from which 
he can deduct 75 per cent. for prompt payment, and still 
make a profit of 10 per cent. on what the goods cost him ; 
find the cost price of an article marked at £2. 15s. 

(17) A grocer sells sugar at 4d. per lb. and takes 
off 5 per cent. for cash payment; find what it cost him per 
ewt. if he makes a profit of 60 per cent. 


(18) An ironmonger sells beeswax at 2s. 1d. per lb., and 
takes off 5 per cent. for cash payment; find what it cost 
him per cwt., sold for cash, in order that he may make a 
profit of 33 per ceht. 


MIXTURES. 


160a. We may mix two or more qualities of wine a/ 
different prices so as to produce wine at almost any pric« 
between the greatest and least of those that are mixed. 

If, for example, we mix one bottle of wine at 2s. 6d. with 
one at 3s. 6d., we can make up two bottles worth 6s. together 
or 3s. each; and again if we mix one bottle at 2s. 6d. with 99 
at 3s.6d., we can make up 100 bottles at a trifle less than 3s. 6d. © 

We will consider how to determine (i) the price of a mix- 
ture when the quantity and price of each ingredient are 
known, and (ii) the quantity of each ingredient to be taken 
to make a mixture of a particular value. 

Case I. Example. If 30 tons of coal at 20s. 6d. per ton be 
mixed with 223 tons at 24s. per ton, find the price of the mixture. 

Cost of 30 tons at 20s..6d.=:£30 x 12, 
+ £30. 15s. 
cost of 224 tons at 24s, =£22)x1Y 
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= £15 xs 
=L2K : 
*. cost of 524 tons of mixture = £578, 
3 
J. cost of 1 ton of mixture =£7U = £4 =£13 
eo 01, 28,: 
“. price required =£1. 2s. per ton. 


EXERCISE LXXXTIa. 


(1) A man bought 2 qrs. of cornlat £1. 19s. per qr., and 7 , 
bush. at £2. 8s. per qr.; he mixed them and sold the mixture 
at 6s. 3d. per bush.; how much did he gain? 

(2) A wine merchant mixes 2 casks of wine at 12s. 6d.a 
gallon with 1 cask at 18s. a gallon; what is the value of the 
mixture per gallon ? 

(3) A mixture is made of 1 gallon of ale at 5d. per gallon, 
3 at 9d., 4 at 1s., and 12 at 4d.; how much per gallon is the 
mixture worth ? 

(4) If 25 Ib. of coffee at 1s. 1}d. per lb. be mixed with 
200 Ib. at 1s. 8}d., what is the value per lb. of the mixture ? 

(5) A mixture of two kinds of wine, in the proportion of 
4 gallons of one to 11 gallons of the other is worth £1. 8s. per 
gallon. The first kind being worth £1. 15s. 4d. per gallon, 
what is the value of the second kind ? 

(6) A quantity of coffee has chicory mixed with it, so 
that the chicory is 3th of the whole mixture. If the mixture 
be worth 2s. per lb., and the chicory 4d. per lb., what is the 
value per lb. of the pure coffee ? 

(7) A mixture is made of 27 tons of coal at 17s. 9d. per 
ton, 12 tons at 22s. 6d. per ton, and 11 tons at 19s. 4d.; find 
the value per ton of the mixture. 

(8) <A grocer mixes 1 cwt. 3 qrs. of sugar at 53d. per Ib, 
with 2 cwt. 1 qr. 14 lb. at 23d. per lb. At what price per 
lb. must he sell the mixture so as not to lose by the sale ? 

(9) A grocer mixes 2 cwt. 15 lb. of sugar at 11d. per lb. 
with 4 cwt. 30 lb. at 5d.; at what price per lb. must he sell 
the mixture so as not to lose by the sale? 

(10) An innkeeper buys 10 gallons of spirits at 12s., 15 at 
4s. 6d., and 18 at 5s. 9d.; how must he sell the mixture per 
gallon that he may gain £2. 5s. 10d. on his outlay ? 

L 
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(11) A grocer mixes 72 lb. of tea at 2s. 10}d. per lb. with 
90 lb. of tea at 2s. 6d. per lb.; at what price per lb. must he 
sell the mixture soas to gain 5d. per lb.? 

(12) A wine merchant buys two sorts of spirit at 16s. 6d. 
and 10s. 6d. per gall. He mixes them in the proportion of 5 
parts of the cheaper to 7 of the dearer. At what rate per 
gallon must he sell the mixture to make 25 per cent. profit ? 

(13) A man mixes 20 gallons of ale, which cost him 16d. 
a gallon, with 65 gallons of beer, which cost him 9d. a gallon ; 
at what price must he sell the mixture to gain 20 per cent. ? 

(14) If 80 gallons of brandy at £1. 5s. per gallon be mixed 
with 55 gallons at £1. 7s. 6d. per gallon, at what price per gal- 
lon must the mixture be sold to gain 15 per cent. on the outlay? 

(15) A wine merchant buys 6 dozen of wine at 72s. per 
dozen, and 20 dozen more at 54s. per dozen. What is his 
gain per cent. if he sells the mixture at 63s. per dozen ? 

(16) <A publican mixes 4 gallons of gin worth 15s. a gallon, 
with 4 gallons of water and a gallon of base spirit worth 10s. ; 
what will he gain per cent. on his outlay by selling the mix- 
ture at 2s. 10d. per bottle of six to the gallon? ~ 

(17) A grocer buys coffee at £8. 10s. per cwt. and chicory 
at £2. 10s. per cwt., and mixes them in the proportion of 5 
parts chicory to 7 parts coffee ; at what rate per lb. must he 
sell the mixture so as to gain 162 per cent. on his outlay ? 

(18) I purchase 24 cwt. of tea at £13. 1s. 8d. per cwt. and 
14 cwt. at £18. 2s. percwt. I mix themand sell the mixture 
at 3s. 6d. per lb. What is the profit per lb., the profit per 
cent. on the outlay, and the profit per cent. on the selling price? 


160b. CasnIl. Example i. Two wines, worth 32s.and 24s. 
per gallon respectively, are mixed together. If the mixture be 
worth 21s. 6d. per gallon, in what ratio are the wines mixed? - 


The price of Ist is 9 sixpences per gall. above that of the mixture, 
PROG sere nctiad Deis woke s eecceeetasteweees Below .ieusshescatostessenelcs eee 
Hence we must take such quantities of each that the loss on the 
first wine is exactly balanced by the profit on the second. 

To do this we mix the wines in the proportion of 7 gallons of 
the first to 9 of the second, 


Example ii. Métx wine at 25s., 18s., 16s. 6d., and 15s. a 
gallon respectively, 30 that the mixture may be worth 1%s. 6d. a 
gallon. 
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The prices of the wines are respectively 
15 sixpences and 1 sixpence above, 
IA re Aiecrcecs ak suc wsaveeesls by See acirsnisien below 
that of the mixture; and we have to mix the wines so that the 
two excesses may make up for the two deficiencies. 
One way to do this is to take 
1 gallon of the 1st with 3 of the 4th, 


for the excess in the value of 1 gallon of the ist will exactly 
balance the deficiency i in the value of the 8 gallons of the 4th; 
and the excess in the value of 1 gallon of the 8rd will balance 
the deficiency in that of 2 gallons of the 2nd. We may there- 
fore mix the wines in the proportion of 
1, 2, 1 and 3. 
We might also take 
2 gallons of the 1st with 15 of the 8rd, 


BT NDI eevee cpecta estes 2nd. 5. ss Ue ooepnice 4th, 
in which case the proportion would be 
2, 5, 15 and ‘1. 


Nots. Examples of this kind often have several different 
solutions. 


EXERCISE LXXXIs. 


(1) How must a grocer mix black tea at 2s. 4d. a lb. with 
green tea at 3s.8d.a lb., so as to make a mixture at 2s. 8d. alb.? 

(2) Wine at 18s. a gall. is mixed with wine at 25s. a gall., 
and the mixture issold for 22s. 6d.a gall.; how were they mixed ? 

(8) A grocer buys tea at 2s. and at 2s. 9d. per lb. How 
must he mix them so as to gain 20 per cent. by selling at 3s. per 
|b ere 

(4) A grocer mixes coffee at 2s. with chicory at 6d. per lb. 
In what proportion are they mixed, if by selling at ls. 9d. 
per lb. he makes 5 per cent. profit ? 

(5) Mix ale at 2s. 8d., 2s., and 1s. 10d. per gallon with 
water, so that the mixture may be sold at 1s. 6d. yer gallon. 

(6) A grocer mixed teas at 4s. 5d., 4s. 9d., and 6s. 9d. per 
lb. respectively, and sold the mixture at 5s. per lb.; how 
were they mixed ? 

(7) In what proportion must a grocer mix teas at 4s. 7hd., 
bs. 3hd., and 3s. 4}d.,soas to sell the mixture at 4s. 10d. per lb.: 2 

(8) Three kinds of tea at 2s., 2s. 8d., 3s. 6d. per lb. re- 
spectively are mixed together; if the price of the mixture is 
3s. per lb., how many pounds of each kind are taken ? 


we 


142d COMMERCIAL ARITHMETIC. [161 


(9) Currants at 4d. per pound are mixed with currants at 
6d., 9d., and 11d. per lb. respectively, and the mixture is sold 
at 74d. per lb. ; in what proportion were they mixed ? 

(10) In what prdportion must wines of 15s., 20s., 26s., 
and 30s. a gallon respectively be mixed, so that the mixture 
may be sold at 24s. a gallon with 142 per cent. profit ? 

(11) How much water must be added to a cask containing 
70 gallons of spirits worth 13s. 4d. a gallon, to reduce the 
price to 11s. 8d. a gallon ? 

(12) <A dealer buying spirit at 5s. a gallon, dilutes it with 
water so that, by selling it at 4s.6d.a gallon, he gains 20 per 
cent. How much water is there in a gallon of the compound ? 

(18) A dairyman buys milk at 2d. per quart, dilutes it 
with water, and sells the mixture at 3d. per quart. His 
profits are 60 per cent. upon his outlay. How much water is 
there in each quart that is sold ? 

(14) A person buys equal quantities of apples at 2 a 
penny and 3 a penny respectively, and mixes them. How 
many may he then sell for 5s., so as neither to gain nor lose ? 

(15) If 10 oz. 13 dwt. 16 grs. of gold worth £38. 5s. per oz., 
be mixed with 1 oz. 2 dwt. 8 grs. of silver worth 5s. per oz., 
how much worthless alloy must be added to reduce the value 
of the compound metal to £2. 16s. 8d. per oz. ? 


PARTNERSHIPS. 


161. If two or more persons arrange to carry on business 
together, such an association is called a Partnership. Each 
member of it is called a Partner, and will generally supply a 
portion of the money required to carry on the business. At 
the end of certain periods, the gross profits earned will be 
calculated ; from these will be subtracted the expenses in-- 
curred ; and the remainder, or net profits, will be divided 
among the partners, each receiving, we will suppose, the 
same fraction of the net profits as the money furnished by 
him was of the total amount subscribed by them all. The 
money used in carrying on a business is called Capital. 


162. We will consider the distribution of the profits or 
the losses of a partnership, and we will suppose that they are 
distributed among the partners in proportion to each one’s 
share of the capital. 
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Example. Two partners, A and B, begin business together 
with a capital of £3500, of which A contributes £2000 and B the 
rest. Their profits at the end of the year are £2100. What ts 
the share of each ? 


Total capital == 013,00) 
A’s share of capital= £2000-=2909 of whole=# of whole, 
een Sees de. Leta: EOE ae teheen 5 hn de aesioces : 
-. A’s share of profits=4 of £2100=£1200, 
Guiel JEU sta as aaeaenr te acer es of £2100= £900. 


163. If one or more of the partners join the others after 
they have started, their share of the profits will depend not 
only upon their share of the capital, but also upon the time 
during which their capital is employed. 

Example. A puts £2000 into a business at the beginning of 
the year, and is joined 4 months later by B with £1500. The 
total profit amounts to £2100 for the year. What will be the 
respective shares of A and B? 


Evidently A’s £2000 is employed for 12 months, and B’s 
£1500 for 8 months. Now 12 months’ use of £2000 may be con- 
sidered as equivalent to one month’s use of £24000, and 8 months’ 
use of £1500 as equivalent to one month’s use of £12000. 

Hence, we may state the case as follows:—“If A and B 
trade for one month with a capital of £36000, of which £24000 
belongs to A and £12000 to B, what will be their respective 
shares of a profit of £2100?” 

We see then that A’s share of profit 

= $4908 of £2100=3 of £2100=£1400; 


36000 
and B’s share of Meee 


=32990 of £2100=2 of £2100=£700. 


EXERCISE LXXXII. 


(1) Two partners, A and B, with a capital of £781, 
gained £156. 4s. in a year; A had put into the business £352, 
and B the rest. How much of the profits belongs to each ? 

(2) Three persons, A, Band C, form a partnership; their 
capital consists of £15000, of which £5000 belongs to 4, 
£7500 to B and £2500 to C. Their profits amount to £3000 
at the end of the year. What is the share of each ? 


wy 
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(3) Three merchants, A, B and C, invest respectively in 
a cargo the sums of £5200, £3600 and £2000. When sold 
there is a clear profit on the whole cargo of £1647. How 
much ought each to receive ? 

(4) Aand B are partners in a business in which A has 
£4900 and B £1400: B, being the working partner, receive 
6 per cent. of all the profit ; the rest is divided in proportion 
to the capital. What does each receive of £450 profit ? 

(5) Aisa working, B a sleeping partner in a business. 
A possesses £1200 of the capital, B £2000. A receives 10 
per cent. of all profits for managing, the rest being propor- 
tionally divided. Find their respective shares of £800 profit. 

(6) Three persons, A, B and C, invest respectively in a 
business the sums of £226, £350. 10s., and £479. A, as 
manager, receives £50 of the profit, the rest being divided in 
proportion to the capital invested. What does each receive 
of £775. 13s. 14d. profit ? 

(7) A, Band Care partners in a business in which each 
has respectively £5000, £3000 and £2500. C receives 124 
per cent. of the profit as manager; the remainder is divided 
amongst them all in proportion to the amount of 
capital invested by each. What does each receive of £840 
profit ? 

(8) Three persons, A, B and C, join in business. A invests 
£500 for 3 months, B £650 for 8 months, and C’ £300 for 11 
months. They gain £420. Find the share of each. 

(9) A puts into a concern £600, and B, three months 
after, £300; six months after the start they put in £300 
each, and they gain £375 ina year and a half. How must 
they share it ? 

(10) Four merchants, A, B, C and D, trade together. A’s 
capital of £300 was in use for 12 months, B’s capital of - 
£330 for 10 months, C’s capital of £375 for 8 months, and D’s 
capital of £395 for 6 months. The whole gain was £818. 
What did each receive ? 

(11) A and B enter into partnership. A puts in £2100 
and B £1500. Four months later, C joins the firm with 
£2700. At the end of the year the profit is 10 per cent. on 
the whole capital ; what share of profit belongs to each ? 

(12) Two partners start in business, one with £2500, 
and the other with £1500, and they borrow £1200 more at 
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4 per cent. At the end of the year they have made a 
profit of 10 per cent. on the whole capital; what should each 
receive in proportion to his capital ? 

(13) A puts £1500 and B £9000 intoa business. The 
gross receipts for the first year are £5600, but 5 per cent. 
of this is paid for insurance, and} for other expenses. B 
receives £325 of the rest for managing, and the remainder is 
divided between them in proportion to the capital employed. 
Find the share of each. 

(14) A and B are in partnership in a concern in which A 
has £5000 engaged, and B £7500. The gross receipts for a 
year are £3200; ¢ of this is spent in salaries, and £30 in 
insurance of the premises. By an arrangement between the 
partners, A is to receive 8 per cent. on his capital, and B 
4 per cent. on his; and the remainder of the profit is to be 
divided in proportion to the capital. Find the net receipts 
of A and B respectively. 


BANKRUPTCIES. 


164. A man becomes bankrupt, or insolvent, when 
the money which he owes is more than that which he 
possesses. 

What he owes is called his liabilities, or debts; what he 
possesses is called his assets, or his estate. 

He is the debtor; those to whom he owes anything are 
his creditors. 

Each creditor is supposed to receive the same fraction of 
the assets that the money due to him is of the debtor’s whole 
liakilities. 

If the assets amount, for example, to 2 of the debts, each 
creditor receives £2 for each £1 that is due to him; and the 
debtor is said to pay a dividend of 13s. 4d. in the &. 


165. When a debtor has to make an arrangement with 
his creditors, his affairs are said to be in liquidation. 

If the creditors arrange privately with the debtor, with- 
out resource to the courts dealing with bankruptcy affairs, 
the debtor is said to enter into a composition with his 
creditors. 
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Examplei. If abankrupt’s debts amount to £1500, and his 
assets to £950, how much in the pound can he pay ? 
Dividend on a debt of £1500= £950, 


Pitt eea £1 =f — S19, 


DMs s Ghee Weeetias sees su er cnas geil == 1S, Sa. 


Example ii. Ifa bankrupt pays 12s. 8d. in the pound, how 
much will a creditor receive to whom he owes £190 ? 
Dividend on debt of £1 = #0) 
Se Ldeuaeea cea beusssaniewtoeoiens £190= £22 x 190 
— £3 2 8 al 


=£190. 6s. 8d. 


Norre.—Such examples as Example ii. can also be worked by 
Practice (See Ex. X XIX.). 


Example iii. A bankrupt pays 12s. 8d. in the pound, and 
his assets amount to £950; what zs the amount of his debts 2 


_To each 12s. 8d. in theassets correspondsadebt which=£l, 
4d. 


CL a Se eee ae 
wen Lok eR Le Darien. ee eee 
eee LGR « Pmttedt Nate ache Ate = £39 x 980; 

. total debts= £1500. 


EXERCISE LXXXIII. 


(1) If a bankrupt’s liabilities amount to £1875 and his 
assets to £910, 3s. 1}d., how much in the £ can he pay? 

(2) A bankrupt whose effects are worth £1181. 12s. 6d. 
owes £4726. 10s.; how much in the £ can he pay? 

(3) A bankrupt’s debts amount to £7250, and his creditors 
lose £6011. 9s. 2d.; what dividend does his estate pay ? 

(4) A bankrupt owes to one creditor 1000 guineas, to 
each of two others £500, and to each of three others £150; 
his assets amount to £600 ; how much in the £ can he pay, 
and how much will the largest creditor receive ? 

(5) A bankrupt fails for £12500, and his estate only 
realises £3906. 5s.; what dividend does he pay, and what 
will a creditor receive whose claim is for £798. 10s. ? 

(6) A bankrupt whose liabilities are £2480, has assets 
consisting of goods worth £1077. 5s. and book-debts, amount- 
ing to £930 and valued at 17s. 6d. in the £; what dividend 
in the £ will he be able to pay ? 
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(7) A tradesman owes the following sums:—£56.17s.84d., 
£43, 12s. 5d., £176. 4s. 10d. and £16. 9s. d$d. He has 
wing to him in good debts £49. 8s. 6d., £64. 6s. 9d. and 
£13. 14s. 8d.; and in bad debts £52. 6s. '8d., £95. 1%s. 6d. 
and £43. 3s. 4d., for which he receives respectively Ws. 6d., 
3s. 4d. and 15s. in the £. Is he able to pay his debts in 
full ; and, if not, how much in the £ can he pay? 

(8) A bankrupt paid 4s. 44d. in the £; what was the 
loss on a claim of £865. 4s. ? 

(9) A bankrupt pays three dividends of 6s. 43d., 3s. 94d. 
and 1s. 3d. in the £; what do his creditors lose on a debt of 
£4360 ? 

(10) A bankrupt pays 13s. 6d. in the £, and his assets 
amount to £1980; what is the amount of his liabilities ? 

(11) A creditor received 16s. 3d. in the £, and thereby 
lost £135. 10s.; how much was originally due to him? 

(12) A bankrupt pays 13s. 7d. in the £, and his liabili- 
ties amount to £8372 ; what is the amount of his assets ? 

(13) <A bankrupt whose liabilities are £987. 15s. pays 
three dividends of 10s. 8d., 3s. 4d. and 3s. 6d. in the £; what 
is the value of his estate ? 

(14) A bankrupt’s dividend being 11s. 11d. in the £, how 
much is lost by a creditor who had sold him 8 ewt. 2 qrs. 8 1b. 
of merchandise at £1. 2s. 6d. per cwt. ? 

(15) A bankrupt owes £5317. 5s., and his assets are 
£4076. 11s. 2d. The expenses of winding up the estate 
amount to 10 per cent. of the liabilities; how much in the £ 
can he pay ? 

(16) A bankrupt owes his three creditors £525, £630 and 
£795 respectively, and his assets are £422. 10s. Supposing 
that the trustee gets 5 per cent. of the assets for winding up 
the bankrupt’s affairs, how much in the £ can the estate pay, 
and what will each creditor receive ? 

(17) A bankrupt owes £5174. 15s., including £1552. 8s. 6d. 
for rent, taxes and wages which have to be paid in full. His 
assets being £4269. 3s. 43d., what dividend will his other 
creditors receive ? 
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RATES AND TAXES. 


166. Sums of money paid to the imperial authorities to 
defray the expenses of the Government of the country are 
called taxes, or duties. 

167. Duties levied by the Government on certain im- 
ports or exports are called the Customs. 

168. Duties levied by the Government on spirituous 
liquors and tobacco, and licenses to manufacture the same, 
are called the Excise. 

Licenses on guns, dogs, etc., are also excise duties in Great 
Britain. 

169. The tax levied by the Government on yearly 
incomes is called the Income Tax. 

Incomes not exceeding £160 per annum are exempt from 
payment of Income Tax; in the case of incomes not exceed- 
ing £400 the tax is not chargeable on the first £160; in the 
case of incomes over £400 and not exceeding £500 the tax 
is not chargeable on the first £150; in the case of incomes 
over £500 and not exceeding £600 the tax is not chargeable 
on the first £120; and finally, in the case of incomes exceed- 
ing £600 and not exceeding £700 the tax is not chargeable 
on the first £70 (1898). 

170. Sums of money paid to the local authorities, e.g., 
municipal corporations, boards of guardians, etc., to defray 
expenses connected with matters under their jurisdiction are 
called rates. 

171. Property which is fixed, such as houses and lands, 
is called real estate. 

Property which is moveable, such as shares in com- 
panies, furniture, etc., is called personal estate. 

172. The value of a person’s property (houses, land, and 
income from trade, profession or investments), as estimated 
by the authorities, is called the assessment, or rateable 
value, of the property. 

173. Rates and taxes are reckoned at so much in the 
pound. 

If, for example, the income-tax is 8d. in the £, a tax of 
8d. has to be paid on each £1 of income, 7.e., 25 of an in- 
come has to be paid to the Government. There are, however, 
some exceptions, as we have stated above. 
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Examplei. <A district council needs £416. 18s. 4d. for public 
purposes ; the assessment being £5000, find how much in the 
pound the rate will be. 

On an assessment of £5000 the rates=£416, 13s. 4d.; 
x £1 _ £416. 18s, 4d. 


Example ii. Find the tax, at 10d. tn the pound, on property 
assessed at £760. 


Tax on assessment of ces = 


Example iii. An tincome-tax payer pays = mn the pound, 
and the tax amounts to £17. 1%s. 4d. ; what zs the amount of the 
éncome on which he pays tax ? 


To each 8d. in the tax corresponds an income which= 41, 


seedaciet Gl Sirs eke een sees ae te een acer eee eS 
OEIC OAM OM, seen cil-tes «coset cn teak toe ds teeneteciaess =£} x 4288 
= £536 


EXERCISE LXXXIV. 


(1) A school board needs £715. 12s. 6d. for purposes 
A education; the assessment being £13740, find how much 
in the £ the rate will be. 

(2) The rateable value of a parish being £5676. 13s. 4d., 
and £745. 1s. 3d. being required for public purposes, how 
much in the £ will the rate be ? 

(8) Ifa man has to pay £18. 15s. as income-tax on an 
income of £1500, how much in the & is the tax ? 

(4) Find the local rates at 13d. in the £ on property 
assessed at £16241. 5s. 

(5) What is the amount of rates to be paid on an assess- 
ment of £74. 10s. at 3s. 4d. in the £? 

(6) How much will a poor-rate of 2s. 8d. in the £ pro- 
duce in a parish where the rateable value of the whole 
property is £47386. 5s. ? 

(7) A poor-rate of 2s. 73d. in the £ produces £745. 1s. 3d.5 
what is the rateable value of the parish ? “ 

(8) A householder pays a water-rate of 9d. in the £,a 
district-rate of 1s. 3d. in the £, and a poor-rate of 1s. Bid. 
in the £, and the whole amounts to £15. 2s. Td. What 
is the amount of his assessment ? 
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(9) A man pays a district-rate of 1s. 6d. in the £ on his 
rental, a water-rate of 1s. in the £, and a poor-rate of 1s. 10$d. 
in the £; if the rent.and taxes amount to £85. 6s. 3d., what 
is the rent? 

(10) A person, after paying income-tax on £515, has 
£484. 19s. 2d. left; how much did he pay in the £? 

(11) After paying income-tax at the rate of 4d. in the 4. 
aman has £491. 13s. 4d. remaining ; what was his income? 

(12) The expenses of the poor in a parish amount to 
£110. 7s. 8d. <A rate of 4s. 4¢d. in the £ is levied, and 
proves insufficient by 1l}d.; what is the assessment of the 
parish ? 


STOCKS AND SHARES. 


174. When the capital employed in a business and the 
trade done are small, the whole affair may be in the hands of 
a very small number of persons. All the partners may then 
take an active part in conducting the business, and they con- 
stitute a firm. - 

But where the capital is very large, and the partners very 
numerous, as in the case of the construction and maintenance 
' of a railway, it is customary for the general body of partners 
to elect a few of those most fit among themselves to manage 
and direct the affairs of the Company. These are called 
the Directors. 


176. Before starting a company, the promoters, who 
are interested in the particular business which it is proposed 
to carry on, meet together and choose directors, and decide 
that the capital shall be fixed at, say, £3000000. The 
directors will then issue a prospectus, setting forth the 
objects and the powers of the company, and inviting the 
public to subscribe towards it. This capital may be divided 
into 800000 equal parts of £10 each, or into 30000 equal 
parts of £100 each, or in other ways. In the first case each 
part is called a £10 share. In the second case also each 
part may be a share, but it is more commonly described as 
£100 stock, three such parts as £300 stock, and so on. 

Any number of shares, or any amount of stock, may be 
subscribed for by the same person, and the subscriber’s name 
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will be registered in the books of the company as the pro- 
prietor of that portion of the capital. 

The proprietors of shares or stock in a company are called 
Shareholders, and the association is called a Joint-Stock 
Company. 


176. The distinction between shares and stock is this. 
When the capital of a company is in the form of stock, any 
multiple of £1 of stock may generally be obtained; but when 
it is in shares, only whole shares can be bought or sold, parts 
of a share not usually being dealt in. 

Moreover, the amount of capital represented by a share 
is not always fully “ paid up,” there being sometimes an 
unpaid balance, which the directors may call for as the 
requirements of the business demand it. Stock, on the other 
hand, is always paid up in full; and when shares are fully 
paid up, they may be consolidated, or converted into stock. 

The temporary documents which entitle the holder to 
shares, and which consist of certificates of payment of 
deposit and calls, are termed serip. They are afterwards 
exchanged for definitive share certificates. 


177. At regular intervals, usually half a year, the 
accounts are made up, all expenses are allowed for, and the 
net profits are divided among the proprietors, at whatever rate 
may be agreed upon, at so much for each share or for each 
£100 stock. What each receives is called his Dividend. 
In the case of shares the dividend is calculated only upon the 
amount of the share actually paid up. Thus in the case of a 
£10 share, of which only £5 is paid up,a 4 per cent. dividend 
is reckoned as 4 per cent. on £5. 


178. A company in which no shareholder is subject 
to any further liability after his shares are fully paid up, 
is called a Limited Liability Company. Such a company 
must be registered, and for the protection of the public 
must style itself “Limited”; thus, “Robinson & Co., 
Limited.” 

The members of firms, and the shareholders in companies, 
which are not “ limited” are lable, should the undertaking 
fail, for its debts or liabilities to the full extent of their 
private property. 
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179. Shares in Limited Companies are generally divided 
into preference and ordinary. 

The holders of preference shares receive a fixed dividend, 
usually from 4 to 6“per cent., which must be paid before 
any dividend is paid on the ordinary shares. Preference 
shares are often cumulative, z.c., if the profits of the company 
at a particular period, when dividends are due, should be 
insufficient to meet the fixed interest, the balance must be 
made up out of subsequent profits. 

The holders of ordinary shares receive dividends vary- 
ing in amount with the prosperity of the company. 

In some cases there are deferred shares, the holders of 
which receive no dividend until the other shareholders have 
been paid at a certain rate or rates. ‘The vendors of a busi- 
ness to a joint-stock company sometimes accept deferred 
shares in part payment of the purchase money. 


180. Companies usually have the power to borrow 
money on the security of their property, 7.e., on mortgage, by 
the issue of bonds, or debentures. The holders of deben- 
tures are guaranteed the payment of a fixed rate-of interest, 
and the repayment of the principal under certain conditions. 
But debentures are sometimes perpetual, or irredeemable, as 
in the case of railway companies. They are then called 
“debenture stock.” 

There is a great difference between the position of a holder 
of shares and that of a holder of debentures. Shareholders 
are the partners in the company ; debenture-holders are the 
creditors of the company. The latter are entitled to the 
interest on their bonds without regard to the claims of any 
shareholders, and may even take possession of the buildings 
and plant belonging to the company if their interest is not 
paid in full when due. 


181. If a proprietor wishes to withdraw from a com- 
pany, he cannot demand his money back from the directors, 
but he must sell his stock or shares to some one else, if he 
can find any one willing to buy them. For this purpose 
there is a special market called a Stock Exchange. 


182. The London Stock Exchange belongs to a body of 
private shareholders. The floor of the Stock Exchange is 
divided by imaginary lines, which, however, are intimately 
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known to the members, into various markets, in which the 
different classes of securities aredealtin. For instance, there 
is the Consol market, where British and Indian Funds are 
dealt in, a market for Colonial stocks, and different depart- 
ments for Home Railways, American stocks, Foreign Rail- 
ways, Banks, etc., and the Mining market. In each of these 
markets acertain number of jobbers, or dealers, do business. 
A jobber may only do business in one market at a time, 
although two members of the same firm may trade in 
different markets. : 

The jobbers do not come in contact with the outside 
public, for no member of the public may enter the Stock Ex- 
change. Any one wishing to invest money, or to sell 
securities, can only do so through the medium of a stock- 
broker, who, on receipt of an order, will go into the Stock 
Exchange to the particular market where the security which 
he has in hand is dealt in, and there he will find a dealer 
* ready to buy or sell as the case may be. 

The dealer quotes a price—that is to say, he mentions two 
prices, at the lower of which he is prepared to buy, while 
he is prepared to sell at the higher. When he has dealt, 
it is usual for him to “undo” his bargain in the market as 
soon as practicable ; in theory he can effect this at or about 
the middle price. The margin between the middle price and 
the dealing price is his profit, and is known as the jobber’s 
“tir.” 

The broker’s remuneration is in the form of commission 
or brokerage, ranging from } per cent. on Consols to 4 per 
cent. on registered railway and other stocks. 

The utility of the dealer will be manifest, for if the 
broker had to go about and find another broker amongst the 
3500 members of the Stock Exchange, who had those shares 
to sell that he wanted to buy, it might be days before they 
would come across one another, whereas now transactions in- 
volving perhaps half a million of money can be completed 
in a few minutes. Fortnightly settling days are fixed by 
the committee. 

183. If a company does a good business, and its net 
profits increase, it will happen in consequence that the divi- 
dend on each share, or on each £100 stock, will become greater. 
And again, in consequence of this increase in the dividend, 
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the market value of each share, or of each £100 stock, will 
also increase. 

If, for example, the dividend paid were at the rate of 
10 per cent. per annum, and the business done was a steady 
one and comparatively free from risk of loss, the value of a 
share of the nominal value of £10 might really be £25 or 
more. 

If, on the other hand, the company were to pay only a 
small dividend, or no dividend at all, for several years, and if 
there should seem to be but a poor prospect before it, it might 
be possible to buy a £10 share for £2 or even less. 

‘We must be careful therefore to remember the distinction 
Between the nominal value, or face value, of a share, which is 
only the amount of capital which it represents, and its real 
value, which is the money one could get for it in the stock- 
market. 

The amount of dividend paid to a shareholder depends on 
the nominal value of a share, and not on the price at which 
it was bought. Thus, the holder of a £10 share bought for 
£25 would receive the same amount of dividend as the holder 
of a similar share in the same company bought for 25 shill- 
ings, at a time when the shares were cheaper. 

When the market value of a share is greater than the 
nominal value, the share is said to be at a premium. On 
the other hand, when the market value is less than the 
nominal value, the share is said to be at adiscount. Lastly, 
when the market value and the nominal value are the same, 
the share is said to be at par. 

Similarly, when the market value of £100 stock in a 
particular company is £125, the stock is said to be at £25 
premium; and when the market value is £85, the stock 
is said to be at £15 discount. 

The market value is called the price, or quotation, of the 
share or stock. Stock is always quoted at the price per £100. 
All marketable stocks, of whatever nature, are called 
securities. 


184. There is another kind of stock, which might for 
historical and other reasons have claimed prior consideration, 
and which we casually named in Art. 182. 

In the latter part of the 17th century the cost of the long 
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and expensive wars which were carried on by England was 
greater than could be borne by the revenue of the country at 
the time. And, moreover, as posterity would reap much of 
the benefit supposed to be derived from them, it was con- 
sidered fair that posterity should bear part of the cost. It 
was suggested then that the public should be invited to lend 
money to the state, and that a special tax should be imposed, 
with the proceeds of which interest should be paid upon the 
loan at a fixed rate, and the loan itself be gradually paid off. 
Several loans were raised in this manner at various times, 
and in each case a special tax was levied and the proceeds set 
apart. The money thus set apart was called the Funds. 
Subsequently when the special tax was abolished, and the 
money was borrowed without any special arrangements being 
made for repayment, the name was transferred to the loans 
themselves; and by the term Funds we now mean the 
permanent debt owed by the state, commonly known as the 
National Debt. 

185. On March 31st, 1903, the Debt amounted to 
£798,349,000, comprising £640,086,000 of Funded Debt (or 
the Funds), £102,703,000 of Unfunded Debt, £55,560,000 re- 
presenting the capitalized value of Terminable Annuities, 
and £3,831,000 raised by Special Acts. The total amount 
would give an average share of about £20 per head. In 
1816 the total amount, reckoned in the same manner, was 
£900,436,000, or £45 per head. 

The Unfunded Debt consists of Exchequer Bills, Ea- 
chequer Bonds, and Treasury Bills, all of which are repayable 
at fixed dates. Exchequer Bills are long-dated in days; 
Treasury Bills are short-dated in days. 

The Terminable Annuities consist partly of Life Annui- 
ties, and partly of Annuities granted for stated periods. 

No time is fixed for the repayment of the Funded Debt, 
but a certain portion of the revenue, called the Sinking Fund, 
is set apart for the payment of interest on the debt, and any 
surplus is generally employed in buying stock in the open 
market, the stock bought being at once cancelled, and the debt 
thereby diminished. 


186. The money obtained by our Government will never 
be repaid in the way that a loan, properly so called, would 
M 
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be; and it cannot therefore strictly be called a loan. In fact 
anyone who now buys £100 of British stock, really buys a 
right to an annual payment, or Annuity, of £23, £25, or 
£34, or whatever it may be; and he may hand down this 
right to his descendants, or he may sell it, or give it away. 
The annuity will be paid so long as the country is able and 
willing to pay it, and consequently the market price of a 
Government stock will depend mainly upon the country’s 
reputation for honesty and solvency. The price may be 
affected temporarily in many ways, particularly by an out- 
break of war. The price of British stock, for example, was 
as high as 107 in 1737, but it was only 47} in 1798. The 
former was, however, @ 4 per cent. stock; the latter, a 3 per 
cent. stock. 


187. The British Funded debt has been subject to 
several changes from time to time, the last of which took 
place in 1903. It now consists of 

(i) the Consolidated Annuities, called briefly Consols, 
and formed by the amalgamation of several loans into one, 
on which interest now is paid at the rateof 2} per cent. per 
annum. ‘Before April 5th, 1903, the interest was at the rate 
of 2? per cent. The whole amount of Consols may be paid off 
at par after April 5th, 1923, but no further change of any sort 
may be made before that date. The interest is paid quarterly, 
on Jan. 5th, April 5th, July 5th, and Oct. 5th; 

(ii) Some smaller amounts of 25 percent. and 23 per cent., 
annuities,and debts to the Banks of England and Ireland. 

Consols, Exchequer Bills, and Treasury Bills are some- 
times called Government securities. - 


188. Many Foreign States, and some of our Colonies, — 
raise loans to meet exceptional expenditure, promising to 
pay them off, or redeem them, at par at a stated time. 

The deed by which a State binds itself to pay a stipulated 
rate of interest, and to pay oft the loan at a certain date, is 
called a bond, and is transferable from one person to another 
like a bank-note. Bonds and shares have a distinguishing 
number, and can only be identified by this number. At 
the bottom of each bond small tickets called coupons are 
printed, one of which is cut off and presented for payment of 
interest each half-year until the bond is redeemed. This 
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is the usual method by which interest is paid on Foreign 
Government stocks held by persons in this country. 


189. Loans raised by municipal bodies for carrying out 
the drainage, lighting, water supply, and other public works 
for the general improvement of towns, are called Corporation 
stocks, the repayment of the loans and the interest being 
secured on the rates. The period for repayment is limited 
by Parliament to sixty years. Corporation stocks and most 
Colonial stocks are known as inscribed stocks, i.e., the 
holders’ names and the amount of their holdings are care- 
fully registered in books specially kept at the Bank of 
England, or by other banking firms, and the interest is paid 
to the holders by the bank without coupons. Transfers of 
inscribed stocks can only be made by the perscual signatures 
of seller and buyer: 


190. The business of stock-jobbing sprang up just two 
centuries ago, and the first price list of stocks was published , 
in 1697, three years after the establishment of the Bank of 
England. It contained six securities, and a hundred years 
later the number had not increased to more than twenty ; 
while to-day upwards of 3000 are quoted. 

In consulting the Official List issued daily by the Stock 
Exchange Committee, it is important to remember that the 
supervision of the Committee extends only to the record of 
‘“‘ Business Done,” and that the ‘Closing Quotations” are 
not official. 


191. In the stock-market reports, in the leading daily 
newspapers, it will be found that to each stock are appended 
two prices, 1131— 1133, forexample. This means that dealers 
offer the lower price to brokers who are sellers, and ask the 
higher price from brokers who are buyers. Again the 
price of a certain stock may appear in the list 113}—1133 
x.d. This means that the vendor sells the stock “ex 
dividend,” %.e., without the dividend which is about to be 
paid. On the other hand, the expression 113}—1133 c.d. 
means “cum dividend,” t.e., the purchaser is entitled to 
receive the dividend. 

In reckoning the cost of buying or selling stock or/shares 
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it is necessary to take account also of the expense of doing so, 
which depends upon stamp duty and broker’s commission. 

This expense must sometimes be taken account of in ques- 
tions on stocks and shares, but we will generally suppose it 
already allowed for in the price quoted. It should however 
be particularly noticed that these expenses increase the out- 
lay of a buyer, and diminish the receipts of a seller. 

Brokerage is reckoned on the nominal value. Thus if the 
price of Consols is 113}, a buyer would have to pay 113}+4, 
and a seller would receive 113$—2, 

Transactions in stocks and shares should be calculated to 
the nearest penny. 


Norr.—In Exercises LXXXV.—XCIV. brokerage is included 
in the price of the stock. 


192. Casr I.—To find the income derived from a given 
amount of stock. 


Example. What annual income will be derived from £2875 
of 4 per cent. stock ? 


By 4 per cent. stock is meant a stock on £100 of which is paid 
a regular dividend of £4 per annum. 


Income from £100 stock =£4, 


EXERCISE LXXXV. 


What annual income will be derived from 
(1) £8300 of 5 per cent. stock ? 
-(2) £4275 of 4 per cent. stock ? 
(3) £8000 of 33 per cent. stock ? 
(4) £10775 of 3 per cent. stock? ' 
(5) £7650 of 4 per cent. stock ? 
(6) £8225 of 24 per cent. stock ? 
(7) £8241. 17s. 6d. of 6 per cent. stock ? 
(8) £812. 10s. of 4 per cent. stock ? 
(9) £4326. 10s. of 2} per cent. stock ? 
(10) £6820. 12s. 6d. of 35 per cent. stock ? 
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193. Case II.—To find how much stock at a given price 
can be bought (or sold) for a given sum of money. 


Example. How much 23 per cent. stock at 923 can be 
bought for £1434. 17s. 10d. ? 


Amount of stock obtained for £923 =£100, 


— £15583 ; 
~«.amount of stock obtained = £1553. és. 8d. 


EXERCISE LXXXVI. 
What amount of 
(1) 84 per cent. stock at 98 can be bought for £4900? 
— (2) 43 per cent. stock at 105 can be bought for £2394? 
- (3) 38 per cent. stock at 85} can be bought for £3591 ? 
(4) 3 per cent. stock at 90 can be bought for £3249 ? 
(5) 4 per cent. stock at 97? can be bought for £14076? 


What amount of 

(6) 8 percent. stock at 92} can be sold for £3445. 12s. 6d.? 

(7) 4 per cent. stock at 90} can be sold for £3249 ? 

(8) 2h per cent. stock at 871 can be sold for £787. 10s. ? 
(9) 24 per cent. stock at 822 can be sold for £821. 5s. ? 

(10) 232 per cent. stock at 921 can be sold for £1202. 10s.? 


194, Case III.—To find the cost of a given quantity of 
stock at a given price. 


Example. What must be paid for £1553. 6s. 8d. of 3 per 
cent. stock at 923 ? 


Cost of gos stock = £923, 
a 


oe seeeseees HL = — wvoeee 


=f) 17s. 10d. 3 
*. money required= £1434. 17s. 10d. 


Instead of the 3rd and following lines we might multiply 
£1553. 6s. 8d. by 739, and divide by 800 in the ordinary way. 


| ~ w \ 
j 
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| EXERCISE LXXXVII. 
What must be paid for 
(1) £1500-of 8 per cent. stock at 90? /7%9° 
(2) £4550 of 3 per cent. stock at 90 ? 
(3) £4500, of 5 per cent. stock at 112}? 
(4) £2250) of 3 per cent. stock at 93? 
(5) £2137! 10s. of 4 per cent. stock at 80? 
What will be received on selling 
(6) £3340 of 4 per cent. stock at 98? 
-(7) £8500 of 3 per cent. stock at 973}? 
(8) £1245 of 4 per cent. stock at 84 ? 
(9) £7440 of 3 per cent. stock at 922? 
(10) £7580 of 3 per cent. stock at 91 ? 
(11) £4450 of Turkish stock at 52? - 
(12) £2050 of 4 per cent. stock at 90? 


195. Case IV.+To find the income derived from the 
investment of a given amount of money in a given stock at 
a given price. | : 

Example. What income will be derived from the investment 
of £4537. 10s. 7n 3 per cent. stock at 90% ? 

Income from £100 stock=£3; 
but price of / £100 stock=£903; 
-, income from £902 money =£3, 


Instead of the last three lines we might multiply £4537. 10s 
by 4, and divide by 121 in the ordinary way. 
EXERCISE LXXXVIII. \ 
What income will be derived from investing \ 
(1) £21000 in 23 per cent. consols at 992 
(2) £1274 in 3} per cent. stock at 91 ? 
(3) £25935°in 3 per cent. stock at 90 ? 
(4) £3519 in 8} per cent. stock at 973} ? 
(5) £7560 in 8 per cent. stock at 945? 
(6) £4788 in 3} per cent. stock at 105? 
(7) £8220 in 3} per cent. stock at 80}? 
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(8) IfA invest £1210 in Bt per cents. at 97}, and a like 
sum in 5 per cent. stock at 90}, what will be his income ? 

(9) A invests £1695. 163, 8d. in 3) per cents. at 1013, 
and B invests £1767. 3s. 9d. in 3 per cents. at 944; what i is 
the difference between the incomes thence obtained ? 

(10) What income is obtained by investing £154. 14s. in the 
3} per cents. at 91, and £183. 12s. in the 2 per cents. at 85? 

(11) What annual income will be obtained from £13000 

“invested in a 3} per cent. stock at 91; and from the same 
sum invested in a 4 per cent. stock at 96 ? 

(12) A person invests £25935 in 3 per cent. stock at 90; 
what is his income? If the first year’s dividend be invested 
in the same stock at 91, and the dividend for the second year 
at 95, what will be his income for the third year ? 

(13) What half-yearly dividend is derived from an in- 
vestment of £3000 in 33 per cents. at 982, after deducting 
income-tax at the rate of 3d. in the pound ? 

(14) What half-yearly dividend is due upon an investment 
of £2500 in 3 per cents. at 873, after deducting 7d. in the 
pound for income-tax ? 


196. Case V.—To compare the investment of money in 
various stocks at various prices. 


Example. Which is the better investment—54 per cent. stock 
at 105, or 43 per cent. stock at 874 ? 


In former oe income from £105 money =£54, 


eee eorereeeeeeeee £1 eeeeeeree sto 
In latter case, Pore eer ae ce rl raciecaan = 44, 
Li COA SHB SONO OS i eee ates =f; 


It will be See in the usual way that 9’5 is greater than 


735; therefore the former investment is the better. 


EXERCISE LXXXIX. 
Which is the better investment 
(1) Bank stock paying 10 per cent. at 234}, or 3 per 
vent. railway stock at 921? 
(2) 3+ per cent. stock at 982, or 34 per cent. stock at 
par ? 
(8) 38 per cent. stock at 85, or 4 per cent. stock at 96? 


Sey 
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(4) 38 per cent. stock at 83}, or 35 per cent. at 97? 

(5) 384 per cent. stock at 88, or 4 per cent. at 91? 

(6) 4 per cent. ‘stock at 96, or 5 per cent. at 112? 

(7) 12 per cent. stock at 47h, or 32 per cent. at 99? 

(8) Heaney shares paying £6 per share when the £100 
share is at 132, or a 3 per cent. stock at 93? 


197. Case VI.—To find the rate per cent. of interest 
derived from an investment, when the price of a stock and 
the percentage paid are given. 

Example. What rate of interest ts obtained by investing in 
4 per cents. at 92% ? 


The rate per cent. required is to be reckoned on the money 
invested. 


Income from £924 money=£4, 


.. rate of interest=412 2 3 2 per cent. 


EXERCISE XC. 

(1) If £100 of 3 per cent. stock is worth £85 cash, what 
rate of interest is this equivalent to ? 

(2) What rate of interest will a person receive when 3 
per cent. stock is at 84? 

(3) At what rate will a person receive interest who in- 
vests his capital in 4 per cent. stock when it is at 104 ? 

(4) At what rate will a person receive interest who in- 
vests in the 2? per cents. at 99 ? 

(5) What rate of interest is obtained by investing in 3} 
per cents. at 105? 

(6) What rate of interest will a person receive who in- 
vests in 4 per cents. at 924? 

(7) A company pays a dividend of 9 per cent., and its £10 


shares sell for £25; what rate of interest ih an investor 
get for his money? 
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198. Case VII.—To find at what price a stock of a given 
rate per cent. can be bought to give a stated percentage. 


Example. If a4 percent. stock pay interest at the rate of 412 
per cent. on the money invested, what is the price of the stock ? 


£412 =interest on £100 money, 
eh rE ae £100 acts: 
437 
eee ntaseeeennce ees elOOM eerste. ; 
eee eee a eeererere 9 
act Aodoaeee COUN tay alee he ; 
Utd eens seescchee £100 stock ; 


“price of stock=923}. 


EXERCISE XCI. 


(1) A person investing in a 3 percent. stock buys at such = 
a price that he receives 3} per cent. interest for his money ; 
what is the price of the stock ? 

(2) A person investing in a 4 per cent. stock receives 43 
per cent. interest for his money; what is the price of the 
stock ? 

(3) If money is worth 3? per cent., what should be the 
price of a 8 per cent. stock ? 

(4) A railway pays 3} per cent. dividend; at what price 
will a £100 share give 4} per cent. interest to a purchaser ? 

(5) A person invested in a 3 per cent. stock, and found 
that, after paying an income-tax of 10d. in the £, he got 31 
per cent. per annum on his money; at what price did he 
buy the stock ? 

(6) What price is paid for a 3 per cent. stock if, after 
paying an income-tax of 5d. in the £, the interest on the 
money invested is at the rate of exactly 3 per cent. ? 


199. Case VIII.—To find the gain or loss in buying 
stock at one price and selling it at another. 


Example. Find the profit made by investing £3445 in 24 per 
cent. stock at 861, and selling out at 91% (brokerage included in 


both prices). 
Gain on £861 =£(913—861)=£55, 
5 
stig ee 


_ 3445 x45 
689 


= £225. 


r ———— 
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EXERCISE XCII. 


(1) A man bought £1950 of 2} per cent. stock at 973, 
and sold out on its rising to 103}; find his gain, brokerage 
being already included in the prices named. 

(2) A person invested £5850 in 3 per cent. stock at 9735, 
and when the price rose to 99} he sold out; what did he 
gain ? 

(3) A man invests £4095 in 3 per cent. stock at 91; he 
sells out £3000 stock when the price has risen to 93}, and 
the remainder when the price falls to 85; how much did he 
gain or lose by the transaction ? 

(4) If£I buy 10 fully paid up £20 shares at 274 each, and 
sell them at 37} after receiving a dividend of 15 per cent., 
how much shall I gain in all? 

(5) A person invests £7560 in 3 per cent. stock at 945, 
and when it falls to 90 he sells out } of his stock; after- 
wards, when it is at 943, he sells the remainder; find the 
alteration in his capital. 

(6) A person invests £1365 in 3 per cent. stock at 91; 
he sells out £1000 stock at 93}, and the remainder at 85; 
how much does he gain or lose by the transaction ? 


200. Cast IX.—To find how much new stock at a 
given price can be bought with the proceeds of selling a 
given quantity of other stock at a given price. 


Example. A person has £9000 of 3 per cent. stock ; he sells 
out at 91, and buys 4 per cent. stock at 944; how much 4 per 
cent. stock does he obtain ? 

Proceeds of sale of 3 per cent. stock =£91 x 90 
Sel 90) 
amount of 4 per cent. stock obtained for £944=£100; 
sag. cBecake Monee? SRC £8190=£5 > x 100 


— £8190 x +2, x 100 
= g130 x 200 
oe 
— £26000 

3 


= £8666. 13s. 4d. 
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EXERCISE XOIILI. 


(1) How many railway shares at £77 each are equivalent 
to £50400 stock at 93} ? 


(2) If£I purchase £1000 of 3 per cent. stock at a discount 
of 3! per cent., and, selling out again after the stock has 
fallen to 823, invest the proceeds in 3? per cents. at par, 
what do I lose in capital by the whole transaction? | 


(3) How much 4 per cent. stock at 131 could be bought 
with the proceeds of the sale of £13886 of 3 per cent. stock 
at 93? 


(4) A person invests £2184 in 3 per cent. stock at 91, 
and sells out when the stock has fallen 1 per cent.; he then 
invests the proceeds of the sale in 4 per cent. stock at 108 ; 
find the amount of his new stock ? 


(5) An investor who had 150 £10 shares allotted to him 
in a brewery company, sold them out when they were quoted 
at £13 premium, and invested the money in corporation stock 
at par; how much stock did he buy ? 


(6) A person possesses £10000 of 34 per cent. stock and 
£7500 of 45 per cent. stock. He sells out when the stocks 
are at 126 and 168 respectively, and invests the proceeds in 
23 per cent. consols at 1004; what amount of consols does He 
obtain ? 


201. Case X.—To find the change of income caused by 
transferring capital from one kind of stock to another. 


Example. Find the alteration in income caused by selling 
£10090 of 8 per scent. stock at 944, and with the money ob- 
tained buying 4 per cent. stock at 105. 


Income derived from 3 per cents. =£300 ; 

money obtained by selling 3 per cents. = £10000 x ey 

“. amount of 4 per cent. stock bought=£94} x 100 x 122; 

*. income derived from 4 per cents. = £944 x100.x 392 x 345 
= = £60 x 189 x 35 


= £360; 
-. change of income= £60 increase. 


ee 
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EXERCISE XCIV. 


(1) If a person sells £1000 of 3 per cent. stock at 91, 
and invests the proceeds at 5 per cent., by how much is his 
income increased ? 

(2) What change of income is made by transferring 
£4275 stock from the 4 per cents. at 80 to the 54 per cents. 
at 99? 

(3) A person sells £2250 of 3 per cent. stock at 93, 
and invests the proceeds in 6 per cent. stock at 108. Find 
the change in his income. 

(4) If the 3 per cents. be at 92 and the 4 per cents. at 
115, how much will one’s income be increased by selling 
£10000 of 3 per cent. stock, and investing the proceeds in the 
4 per cents. ? 

_- (5) Aman sold £19200 of 3 per cent. stock at 85, and in- 
vested the proceeds in 4 per cent. stock at 96: What was 
his income before and after the transaction ? 

(6) A person transfers £1000 stock from the 4 per cents. 
at 90 to the 3 per cents. at 72. How much of the latter 
stock will he hold, and what will be the difference in his 
income ? 

(7) If I sell £43400 stock out of the 3 per cents. at 96, 
and buy 4 per cent. stock at 105, find the difference in my 
income. 

(8) If I hold £6400 stock in the 3 per cents., and sell 
out at 86}, investing the money obtained in 4 per cent. rail- 
way debentures at 115, what change would I make in my 
income ? 

(9) If the 3 per cents. be at 91, and the 5 per cents. at 
117, how much will the income of a man be affected by his 
selling £2250 of 3 per cent. stock, and investing the proceeds 
in the 5 per cents. ? 

(10) What income will be obtained by investing £1232. 10s. 
in the 3 per cents. at 903? If the stock is sold out at 
883, and the proceeds invested in railway stock at 106}, 
paying a dividend of 6 per cent., what will be the increase 
in income ? 

(11) A man has £6680 stock in the 4 per cents. at 98. 
When this stock has fallen 2 per cent., he transfers his 
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capital to the 3} per cents. at 83}. Find the alteration in 
his income. 

(12) The price of £100 of bank stock, which pays 64 per 
cent., is 1853; £6250 of this stock is transferred to 3 per 
cent. corporation stock when the price of the latter is 922; 
find the loss of annual income. 

(13) A person whose annual income is £450 transfers his 
capital from the 3 per cents. at 84 to the 3} per cents. at 
87}. What change does he make in his income ? 

(14) A man invests £26180 in the 3 per cents. at 931, 
but after a time he sells out half at 92}, and invests the pro- 
ceeds in the 5 per cents. at 123. Find the difference in his 
income. 


202. Case XI.—Questions in which brokerage must be 
taken account of. 


Kxample. A man has £7220 of 3 per cent. stock ; he sells 
out at 1022, and invests the proceeds in 24 per cent. stock at 903. 
Find the change in his income, allowing brokerage at ® per cent. 


Income derived from 8 per cents. = £7220 x 735 

= £216. 12s. ; 
money derived from sale of £100 stock = £(1023-—-+) =£1024, 

7220 x 1024 

“. money derived from sale of £7220 stock=£—— 
=£7400. 10s.; 

money paid for £100 of 23 per cent. stock=£(901 + 4) = £90}, 

ae: . : _ T4008 x 23 
<. income derived from 24 per cents. aa gor 


=£205; 
.. diminution of income =£11. 12s. 


EXERCISE XCV. 


(1) How much stock can be obtained by investing 
£3772. 6s. 3d. in 24 per cents. at 883, brokerage being } per 
cent. ? 

(2) What sum will be obtained by selling out £8975 
stock in the 2} per cents. at 894, brokerage being 4 per cent. ? 

(83) What sum of money must be paid to purchase 
£2600 of 3} per cent. stock at 93], allowing 3 per cent. 
brokerage ? 
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(4) What income will be obtained by investing £10098 
in the 3 per cents. at 933, brokerage being i per cent. ? 

(5) :How much money must be invested in 3 per cent. 
stock at 953, brokerage being 2 per cent., to obtain an income 
of £1000 ? 

(6) What rate of interest is obtained by investing in 
5 per cent. stock at 1194, brokerage being 2 per cent. ? 

(7) What is gained by investing £1950 at 973 and 
selling out at 104, brokerage being } per cent. on each trans- 
action ? 

(8) Find the alteration in income occasioned by trans- 
ferring £3200 stock from the 3 per cents. at 863 toa 4 per 
cent. stock at 114%, the brokerage being 2 per cent. on each 
transaction. 

(9) If £500 be spent in buying 3 per cent. stock at 998, 
and in paying the broker’s commission of 3 per cent., what 
amount of stock will be obtained, and what income will be 
derived from the investment ? 

(10) A man invests £19040 in 5 per cent. stock at 74}; 
the stock rising 2 per cent. he sells out ; what does he gain, 
brokerage being 2 per cent. on each transaction ? 

(11) A person invested £1911 in 3 per cent. stock at 79}; 
he sold ott, and realised a gain of £150 after paying 2 per 
cent. brokerage on each transaction; at what price did he 
sell ? 

(12) If 3 per cent. stock be at 908, what sum must I 
invest in order to secure a yearly income of £470 after 
paying an income-tax of 5d. in the £, brokerage being 1 
per cent. ? : 

(18) £500 of 45 per cent. preference stock is bought at 
1114, the stamp and fee cost £2. 10s., and commission is - 
sharged at the rate of 10s. per £100 stock; what is the 
actual interest produced by the money invested ? 

(14) If £10425 of 3} per cent. stock be sold out at 1023, 
and the proceeds be invested in 2} per cents. at 693, what 
will be the change of income, brokerage of + per cent. being 
charged on each transaction ? 


(15) Tinvested £4257 in 2} percent. consols at 963, and 
subsequently sold out half my holding at the same price, 
investing the proceeds in 5 per cent. Indian Railway stock 


» 
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at 120$; find the difference in my income, brokerage being 
reckoned at 2 per cent. 

(16) Find the yearly income obtained from investing £3960 
in railway stock standing at 103, and paying 5} per cent., 
brokerage being 2 per cent. 

(17) What rate and what amount of interest will an 
investor receive who invests £19500 in the 3 per cents., 
standing at 891, brokerage being } per cent. ? 

(18) If I sell out 25 per cent. stock at 93} and buy 3 per 
cents. at 1012, and by this transaction increase my income 
by £11. 10s. a year. how much stock had I in the 24 per 
cents. at first, allowing } per cent. brokerage ? 


THE BRITISH COINAGE, CHEQUES. 


203. When a person buys goods in a shop, the shop- 
keeper generally requires payment in ready money. This 
may be given either in coins, or in bank-notes, or by a 
cheque; bank-notes and cheques being equivalent to ready 
money, since they bear either a promise, as in the case of a 
bank-note, or an order, as in the case of a cheque, that the 
bearer shall receive the amount stated, on presenting the 
note or cheque at the proper place, whenever he pleases. 


204. The equivalent for which individuals readily give 
their goods or service is called money. Money is therefore 
not only a medium of exchange, but also a measure of value. 
In the United Kingdom we have coins of gold, silver and 
copper, but gold is the standard of value. 

Standard gold contains 4+3ths of pure gold and 54th of 
alloy, and is said to be +4ths fine (or 916°66 milliémes, which 
means 91666 parts of pure gold in a thousand). 

By the Coinage Act passed in 1870, out of 40 Troy-pounds 
weight of standard gold, 1869 sovereigns are to be coined : 
a sovereign should therefore weigh 123°27448 grains (or 
798805 grammes, metric weight), but the Mint is permitted 
to issue sovereigns whose weight does not differ from this 
by more than 0:2 grains, and a sovereign is legal tender, 
provided it weighs not less than 122°5 grains. The former: 
variation is known as the remedy, and the latter as allowance 
for abrasion. 


N ‘: 
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Standard silver contains $7 ths of pure silver and ;3,ths of 
alloy, and by the Coinage Act 66 shillings are to be coined 
out of 1 Troy-pound weight of standard silver: a shilling 
should therefore weigh 87:27272 grains, and other silver 
coins in proportion. 

Bronze is an alloy consisting of 95 parts of copper, 4 parts 
of tin, and 1 part of zinc, and 48 pennies must weigh 1 lb. 
Avoirdupois. 

In the United Kingdom English gold coins are legal 
tender up to any sum of money; silver coins are legal tender 
up to £2; pence and halfpence up to one shilling. 

English sovereigns are taken in payment at their full 
value throughout the world. 


205. The Bank of England was established in 1694, 
when the Government obtained a loan of £1,200,000, at 8 per 
cent., from 40 subscribers, who received in return a charter 
conferring certain privileges, including the right to trade in 
bills of exchange, gold and silver. The charter was last 
renewed in 1892, and the loan to the Government now amounts 
to £11,015,100, upon which the Government pays interest at 
the rate of 2# per cent. The Bank is allowed the free issue 
of notes to the full amount of this Government debt; but 
notes beyond this amount must be represented by certain 
securities, and by gold coin or bullion stored in the bank 
cellars. 

The Bank of England keeps the banking account of the 
Government; transfers consols, etc. (Art. 187); pays the 
interest on the National Debt; buys gold at £3. 17s. 9d. per 
ounce, and sells sovereigns at £3. 17s. 10}d. per ounce; keeps 
the reserve balances of all the larger banks; discounts bills 
(Art. 247) and issues notes. These notes are legal tender in 
England and Wales, but at the Bank and its branches gold 
may be demanded. 


206. A cheque is a written order to a banker to pay 
on demand a stated sum of money to the person named. A 
cheque is usually written on a printed form supplied by the 
banker in books, the forms being consecutively numbered and 
each being impressed with a penny stamp. 

The person who draws, or writes out and signs, the 
cheque is called the drawer; the banker on whom it is 
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drawn is called the drawee; and the person to whom it is 
made payable is called the payee. 


207. Cheques are of two forms :— 

(1) Payable to Bearer, in which case payment is to be 
made to any person presenting the cheque. 

(2) Payable to Order, in which case the person to whom 
the cheque is payable must endorse it, z.e., sign his name 
on the back. 

For the sake of security, cheques remitted through the 
post should be crossed, z.e., two parallel lines should 
be drawn across the body of the cheque, and & 
the words “& Co.,” written thus & 

The words “not negotiable,” written across a cheque, are 
an additional safeguard. They do not prohibit the passing 
of such a cheque from one person to another, but they give a 
holder from whom it may be stolen the right to claim its 
value from any one into whose hands it may subsequently 

ass. 
F A banker will not pay cash for a crossed cheque, but the 
amount will be placed to the credit of a person who has a 
banking account. If the payee has not a banking account, 
he must pay the cheque to a person who has. 

To prevent difficulties arising from differences in endorse- 
ments, care should be taken that the names of the payees of 
the cheques are correctly spelt, and that a firm is described by 
its exact title. 


908. The following is the usual form of a cheque :— 


No. 12345 SouTHAMPTON, April 4th, 1898. 


Oo 
HAMPSHIRE & DORSET ee COMPANY 
LIMITED. 


Pay Mr. John Jones or Order 
Three hundred and twenty-eight pounds and ten shillings. 


£328, 10. O JAMES ALLEN. 


N 


‘ 
WAS 
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BILLS OF EXCHANGE. 
Inland Bills. 


209. Itisa common custom for a merchant to pay for 
goods, not in gold and silver, nor in bank-notes and cheques 
payable on demand, but in what are called Drafts or Bills 
of Exchange. In principle these are similar to cheques, 
but, usually, instead of being exchangeable for money at once, 
each bears a written promise that the amount shall be paid 
after a certain interval, which may be a week, or 3 months, 
or any other period whatever. This is a distinguishing 
feature of the most common form of a Bill of Exchange. 


210. By the Bills of Exchange Act passed in 1882 a 
Bill of Exchange is “an unconditional order in writing, 
addressed by one person to another, signed by the person 
giving it, requiring the person to whom it is addressed to 
pay on demand, or ata fixed or determinable future time, a 
certain sum in money to, or to the order of, a specified person, 
or to bearer.” 


211. The following is the usual form of a_ bill of 
exchange :— 


IMPRESSED Ss 
Stamp. 
a OuUTH, January 1st, 1898, 
S 
sa 
Qs 
mee or my Order 
eipounds and ten shillings 
2 i sss 
me value received. SR 
Q JOHN JONES, 
To Mr. JAMES ALLEN, S 
19, TITCHFIELD STREET, {4 


SoUTHAMPTON. 


212, Bills may be payable either by a person or to him. 
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A record of the former is kept in a book called the Bills 
Payable Book, specially ruled to show all particulars of 
each bill; whilst particulars of the latter are entered in a 
book called the Bills Receivable Book, whether he keeps 
them to maturity or pays them away. 


In the example, the bill is a Bzll Payable to James Allen ; to 
John Jones it is a Ball Receivable. 


213. The creditor, z.e., the person who draws, or writes 
out and signs, the bill is called the drawer; the debtor or 
person to whom it is addressed is called the drawee; and 
the person to whom the money is payable is called the 
payee. 


The drawee accepts the bill, 7.e., promises to pay it, by 
writing across the face of it the word accepted, with the 


name of the bank (if any) at which it is made payable, and 
his signature. 


When the bill is accepted, the person on whom it is 
drawn is then called the acceptor, and the bill itself is 
called an acceptance. 


The period of time between the date at which the bill is 
drawn and the date at which it arrives at maturity, 7@.e., at 
which the money is to be paid, is called the currency of the 
bill. 


214. Bills may be made payable 

(1) On demand, All of which are equivalent terms, 

(2) At sight, meaning that the bill is payable on 

(3) At presentation ; ) demand like a bank-note. 

(4) So many days (or months) after date, t.e, from the 
date of the bill. 

(5) So many days (or months) after sight, t.e., from the 
date the drawee stated his acceptance of the bill, in which 
case he must put this date on the bill. 

By the term months is meant calendar months. 


215. Bills both drawn and payable in the British Isles 
are called Inland Bills. Bills drawn abroad, or payable 
abroad, are called Foreign Bills (Art, 244). 


By. 
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916. All bills drawn in the British Isles must be drawn 


on stamped forms bearing impressed stamps according to the 
following table of duties :— 


Bills payable-on demand” Vie1s-.23-cscersseese eesseeu ts 
Bills payable otherwise than on demand: 

Not excesdino.£ ory. .= ta uta eenaaes sedenes iene eee 

~ Exceeding £5 and not exceeding £10 ....... » 2d. 

Peano ALO noe auesdnscesnteaeas™ eee oe | Matai core ee 

pase eeaaetee MOD vege setarvaceugea Mee Rost ates re 

aotearoa SOW casicsaer ceentiapae S20kO okee tense 

i ACSSIILOS SLD. poececes sna agde eas OU eaten cee Le 

For every additional £100, and oy eer 

for any fractional part of £100 Jur ; 


N 

217. In the British Isles a bill drawn “ after date” or 
“after sight ’’ is not legally due until three days after the 
day on which it is nominally due. These three days are 
called days of grace. 

Thus a bill drawn at “three months after date,” and dated 
January Ist, becomes legally due on April 4th. 

A bill drawn at 60 days from January 1st becomes legally 
due on March 5th (leap year, March 4th). 

If the last day of race be a Sunday, Christmas Day, or 
Good Friday, the bill is due and payable on the preceding 
business day; if it be a Bank Holiday the bill is due and 
payable on the succeeding business day. Also, if the last 
day of grace be a Sunday, and the preceding day be a Bank 
Holiday, the bill is due and payable on the succeeding 
business day. 

Presentation for payment must be made at maturity, é.e., 
on the exact date at which the bill is legally due. 


218. Bills in the United Kingdom may be drawn 
either “to bearer,” or ‘to order.” Most bills are drawn to 
order, as in the example (Art. 211), This means that the 
payee may himself receive the money when due, or may, by an 
order written on the back of the bill, instruct the drawee 
to pay some other person. 

A bill may be thus negotiated, z.e., it may be transferred, 
in exchange for goods or money, from one person to another, 
who may again transfer it, and so on, before it is presented 
for payment to the person upon whom it is drawn. Each 
person in turn writes his name on the back of it, é.e., he 
endorses the bill. 
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When the bill is paid at the time agreed upon, the bill is 
said to be honoured or retired. 

Should the acceptor fail to pay the bill at its maturity, 
the bill is said to*be dishonouwred, and every endorser is liable 
for the payment of the amount of the bill on which the en- 
dorsement is written. 


219. The buying and selling of bills form a large part 
of the business of a banker. There are also many companies, 
private firms, and irdividuals in all large business centres, 
who make what is called bill-broking their special business. 

The negotiation of bills is dealt with in the pages treating 
of Banker’s Discount. “ 


220. There is one other kind of bill not so common as 
Bills of Exchange which should be mentioned. 

A Promissory Note is a promise in writing made by 
one person to another to pay, at a certain date named, a sum 
of money to, or to the order of, a specified person, or to bearer. 
A promissory note does not require to be “accepted” (Art. 
213); in other respects it is subject to the laws which 
govern bills of exchange. 


221. The following is the usual form of a promissory 
note :— 


£100. 


SouTHAMPTON, January Ist, 1898. 


Three months after date I promise to pay to Mr. John 
Jones, or his order, the sum of One hundred pounds. 


JAMES ALLEN. 


922. A Bill of Lading isa receipt given by the captain 
of a ship to the shipper for goods put on board by the latter, 
and in it he undertakes to deliver the goods te the person 
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whom the shipper names for that purpose, on being paid the 
) cost of carriage, commonly called the “ Freight.” 

There are sundry conditions inserted in every Bill of 
Lading, but these are too numerous to mention. 

For the sake of greater security three stamped bills of 
lading are usually signed by the captain; the original inten- 
tion of which was that the shipper should retain one, that 
one should be posted to the consignee of the goods, and that 
the third should be held by the captain. This arrangement 
did not prove satisfactory, and is now obsolete. 

For many years past it has been customary for the shipper 
to obtain money for the goods by drawing bills of exchange 
upon the consignee of the goods; and to complete his security 

| he requires the complete set of three. For these bills of 

\ exchange the bills of lading are considered good collateral 

\ security, and the shipper is thus enabled to pay the cost. of 

the goods shipped. The captain has now only an unstamped 

copy of the bills of lading, but this is of no consequence, 

inasmuch as the ship’s manifest (é.e., the description of, and 
details concerning, her cargo) contains the same particulars. 

\ The shipper may make the goods deliverable to John Jones, 

\ London, in which case no one but John Jones can get. them 

on arrival, and the bill of lading is then useless as a security 

to any one but John Jones himself. On the other hand, and 

this is the usual course, the goods may be made deliverable 

o order, t.e., to the shipper’s order, and then, by endorsement. 

he bills of lading become a negotiable instrument. \ 
A 


A copy of a Bill of Lading is given below :— 


Bill of Lading. \ 


re | SHIPPED in good order and well-conditioned by Peter . 
Jackson, in and upon the good steamship called the Euphrates, 
PJ » whereof is master for the present voyage William Parry, 
Siam and now riding at anchor in Madras, and bound for London, 
Lrive hundred bags Rice, being marked and numbered as in’ 
3.1/500. the margin, and are to be delivered in the like good order 
and well-conditioned at the aforesaid Port of London, unto 
Order or to Assigns. Freight for the said goods, Twenty-five 
shillings per ton of twenty hundrcdweight. IN WITNESS 
whereof the master of the said ship hath affirmed to three 
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Bills of Lading, all of this Tenor and Date, the one of which 
Bills being accomplished, the other two to stand void. 
Dated in Madras, the seventh day of June, 1898. 
(Signed) WILLIAM Parry. 


EXERCISE XCVI. 


Write out in proper form the following bills, and say in 
each case who will have to pay the money, and when :— 


(1) March 4th, 1898, Alfred Allen draws on Charles 
Field at 10 months ‘for £1275. 

(2) March 2nd, 1898, John Wace draws on Alfred 
Allen at 8 months for £666. 13s. 4d. 

(3) December 22nd, 1895, Charles Field draws on John 
Walker at 8 months for £170. 12s. 6d. 

(4) May 3rd, 1898, Robert Smith accepts Charles Field’s 
draft at 6 months for £463. 10s. 

(5) June 12th, 1898, Charles Field gives Robert Smith 
his acceptance at 7 months for £696. 10s. 10d. 

(6) May 10th, 1898, John Walker gives Charles Field 
his acceptance at 6 months for £1931. 9s. 2d. 


TRUE DISCOUNT. 


223. Ifacreditor A holds a bill of exchange, and wants 
ready money before the time when B will pay him, it will be 
sufficient if he can find a third person C' willing to give 
ready money for the right to receive from B, when that time 
comes, the amount stated in the bill. They will only have to 
determine how much money C' shall give A in exchange for 
this right. 

The theoretical ready-money value of a bill is called its 
True Present Worth, and will clearly be less than the 
amount of the bill itself. 

The difference between the present worth and the amount 
of the bill is called the True Discount. 


224, In determining the present worth of a bill we 
must consider that C loses the use of his money until he 
receives the amount of the bill-from B. The money which 
he receives from B at the stated time should therefore repay 
to him the money which he gaye A, and also the money 
which this might have earned. 
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Hence we’see that the true present worth of a bill is 
that sum which, with interest on itself for the time 
until the bill is paid, would produce the amount stated 
in the bill. This-would place A and C on exactly equal 
terms. It follows that 


True Discount =Interest on Present Worth. 


When a bill is exchanged or sold for ready money it is 
said to be discounted. 


225. In questions involving discount there are four 
quantities: (1) The Amount of the Bill; (2) the Rate of 
Interest; (3) the Time which the bill has to rwn; (4) the 
Present Worth. 


These quantities correspond exactly to the four quantities 
involved in questions on simple interest. The 7ime and the 
Rate of Interest appear in both; the Present Worth corre- 
sponds to the Principal ; and the Amount of the Bill (or its 
face value) corresponds to the swm to which the Principal 
will amount. 


Example. Find the present worth of £13856. 18s. 4d., due 
3 months hence, reckoning simple interest at 7 per cent. 


This corresponds to CasE II. of Simple Interest. © 
Interest on £100 for 3 mos. at 7 per cent.=£4 x 7=£13, 


espAmountiofLlOOH nti. cseteees saeco reece =£101, 
& Pl We of SlOl dueuneSimosssseteeee = L100! 
5 100 
La ceeteths T3DGZiy vances ASEAN ORCS RARER SEE es 2 
£13562 trong * 18565 
= £100 x 4070 
= £4000 i 


= £1888, 6s. 8d, 
*. the discount on £1856. 13s, 4d.=£23. 6s. Sd. 


The discount could be found directly, since it is roi of the bill. 


Norn.—In working examples in true discount it will be 
useful to remember that : 


Amount of Bill—P. W. of Bill= Discount; 
.. Interest on Bill—Int. on P. W.=Int. on Discount; 
z.¢., Interest on Bill—Discount=Interest on Discount. 


tJ 
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226. Strictly speaking, discounts for periods longer 
than a year should be true discount at compound interest, 
and this is the principle adopted by Life Assurance Com- 
panies in calculating the actual values of deferred payments. 
‘Art. 234). 


Time is saved by the use of books which give the 
amount of £1 at different rates per cent., and for various 
periods. 


EXERCISE XCVII. 


Find, to the nearest penny, the present worth and the 
true discount of the following bills :— 
(1) £177. 5s. 6d., due 1 year hence, int. at 5 per cent 
(2) £5747, due 9 months hence, interest at 3} per cent. 
(3) £225. 11s., due 6 months hence, int. at 8 per cent. 
(4) £4120. 8s. 7d.,due 9 months hence, int. at 4 per cent. 
(5) £1842. 15s., due 3 months hence, int. at 5 per cent. 
(6) £377. 12s, 6d., due in 18 months, int. at 4 per cent. 
(7) £550. 13s. 4d., due in 15 months, int. at 4 per cent. 
(8) £249. 1s., due 15 months hence, int. at 25 per cent 
(9) £201. 4s. 74d.,due 25 days hence, int. at 3} per cent. 
(10) £75. Os. 1id., due 75 days hence, int. at 74 percent. 


BANKERS’ DISCOUNT. 


227. We have shown how to determine the discount on 
bills of exchange so that buyer and seller may stand on 
equal terms, but that principle is theoretical only, and is not 
acted on by business men. A merchant holding a bill receivable 
may take it to a banker, or to a Discount Company, or to a 
private firm of bill-discounters, who will pay him the amount 
of the bill less a charge at a certain rate per cent. per 
annum, which is their fee for discounting the bill before it is 
legally due. The amount retained by the bill-broker is the 
interest on the face value of the bill for the time the bill 
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has to run, instead of the interest on the true present worth 
of the bill. 


The banker, or bill-broker, has therefore the advantage. 


The difference-between True Discount and Banker’s 
Discount is equal to the interest onthe True Discount. 


When a bill is discounted all the parties to it are still 
liable. 


Example. Find the cash value of a bill for £328. 10s., which 
ts dated January 1st, 1898, 7s payable in 3 months, and ts dis- 
counted on February 12th ; the rate of discount being 24 per 
cent. 


It will be noticed that 1898 is not a leap year, and that there 
are therefore only 28 days in February. Also the bill becomes 
payable, nominally on April Ist, legally on April 4th. 


The number of days between February 12th and April 4th 
=164+31+4=51. 


Interést on £1 for 365 days=£24 x =3;5, 
Souteaeuaniwceseerss £3283 for 51 days=£3284 x 2} x 74, x 3 
=£85L x SR ata X ses 
= £93" x 100 XFS 
=£,3, x 51 
= £433 
=£1°1475 


“. banker’s discount =€£l. Qs. tld. ; 
*. cash value =£328. 10s. iets Deel 
=P eSelae 


Bankers and bill-brokers use books containing interest tables 


which give the interest on various amounts at various rates, 
thus facilitating calculations. 


Notr.—The pupil should compare Exercise XCVIIL., 
Questions 1-6, with XCVI. 


EXERCISE XCVIII. 


(1) What will a banker retain on discounting a bill of 
£1275, drawn on the 4th of March at 10 months, and dis- 
counted on the 14th of August at 5 per cent. ? 


(2) What will a banker retain on discounting a bill of 
£666. 13s. 4d., drawn on the 2nd of March at 8 mouths, and 
discounted on the 8th of June at 32 per cent. ? 
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(3) A bill of £170. 12s. 6d., drawn on the 22nd Dec. 
1895, at 8 months, is discounted on the 29th of April at 
3} per cent.; how much will the banker retain ? 

(4) A bill of £463. 10s., drawn on May 3rd at 6 months, 
is discounted on May 18th; find the discount at 2} per cent. 

(5) Find the banker’s discount on a bill of £696. 10s. 10d., 
drawn on June 12th at 7 months, and discounted on Sept. 
26th at 6} per cent. 

(6) What will a banker give on the Ist of July for a bill 
of £1931. 9s. 2d., drawn on the 10th of May at 6 months, 
interest being reckoned at 54 per cent. ? 

(7) <A bill of £347. 19s. 4$d., nominally due on the 1st of 
January, is discounted on the 29th of May; what will the 
banker retain, reckoning interest at 34 per cent. ? 

(8) A bill of £307. 19s. 4$d., drawn on April Ist at 
6 months, is discounted on May 31st; find the banker’s dis- 
count at 63 per cent. 

(9) On the 27th of December, 1897, a bill of £423. 7s. 6d. 
was discounted at 4? per cent.; the bill was drawn on the 
31st of July at 12 months; what was the discount ? — 

(10) A bill of £1231. 17s. 6d., drawn on April 6th at 
9 months, is discounted on June 4th; find the banker’s dis- 
count at 3} per cent. 

(141) A bill of £342. 17s. 10d., drawn on May Ist at 
4 months, is discounted on June 15th; find the discount at 
14 per cent. 

(12) Find the banker’s discount on a bill of £362. 13s. 4d., 
drawn and discounted on 13th of March, 1895, and nominally 
due on the 26th of March, 1896, interest being reckoned at 
5 per cent. 


EQUATION OF PAYMENTS. 

228. When a number of bills for various amounts fall 
due at various times, it is convenient to be able to determine 
a date on which the aggregate amount of the bills may be 
settled in one payment, with equal regard to the interests of 
payer and payee. 


N 
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The date on which this may be done is called the equated 
time, and the period between the initial date and the equated 
time is called the equated period. The problem itself is 
called the Equation of Payments. 


Suppose, for example, that on one and the same day a 
merchant draws a bill for £350 payable in 3 months, another 
for £600 payable in 4 months, and a third for £230 payable 
in 6 months. At what time may he pay the aggregate 
amount of £1180 in one sum? 


It will be seen that the periods of the bills allow him the 
use of 


(i) £350 for 3 mos., wh. is equivt. to that of £1050 for 1 mo.: 
(ii) £600 for 4 mos., wh. is equivt. to that of £2400 for 1 mo.; 
(iii) £230 for 6 mos., wh. is equivt. to that of £1380 for 1 mo. 


Altogether .. he is entitled to the use of £4830 for 1 mo., 
; or to the use of £1180 for #839 mos., 


ee » £1180 for 423, mos. 

_ Hence, the equated period is 423; months. and the 

equated time is 43, months after the date on which the 
bills were drawn. 


Example. Find the equated period of four dills drawn on 
the same day, viz., £250 due in 2 months, £123 due in 3 months, 
£432 due in 4 months, and £56 due tn 6 months. 


} oT — 250X%24123X34432X44+56X%6 
Number of months in equated period= ptr gawerssemt 


The equated time can be ascertained by reducing 59; of a month 
to days, and reckoning onwards from the date on which the 


bills were drawn. 


229. The principle is the same if the bills are drawn 
on different dates, and we will now consider a practical case 
in which a merchant supplies goods to a customer from time 
to time, and from time to time also receives cash to be placed 
to his customer’s credit in part payment of the account. The 
matter to be determined is the date on which the balance 
should be paid on closing the account; the process is some- 
times called Averaging Accounts. 
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Example. <A merchant supplies goods, and receives cash, as 
stated below. Determine the date on which the balance should 
be paid on closing the account. 


1897. Dr. £ s.d.|| 1897. Cr. £ s.d. 
15 Mar. | To goods, at 2 mos. | 253 ra 2||22 Mar. | By cash | 110 10 0 
18 Mar. + 3 ., |826 15 0}/16 May i 450 00 
19 June x 4 ,, |572 18 5]| 5 Sept. “ 394 17 6 


We might reckon dates either from 15th March, the date of 
the first bill, or from the first day of that month. We will 
adopt the latter course. 


The balance of the account is £197. 10s. ld. To determine 
when this should be paid, we multiply each amount by the 
number of days between Ist March and the day on which the 
bill is due or the cash is paid, and we find the sum of these pro- 
ducts on each side of the account. We then subtract the smaller 
sum from the larger, and divide the remainder by the balance, 
£197. 10s. ld. The quotient will be the number of days be- 
tween Ist March and the date on which this balance should be 
paid. We will express each amount as a decimal of a £ to 
3 places (Art. 59). 


The number of days from 1 March, 1897, to 15 May, 18 June, 
19 October, 22 March, 16 May, 5 September are respectively 75, 
109, 232, 21, 76, 188. 


Dr. £253-208x 75 =£ 18990:600 | Cr. £110:500x21 =£ 2320-500 


£326'750 x 109=£ 35615-750 £450:000 x 76 =£34200-000 
£572:921 x 232—£132917-672 £394:875 x 188=£74236-500 
£1152'879 £187524-022 £955°375 £110757-000 

£ 955:375 £110757-000 

197-504 ) 76767-022 ( 8886 
1751582 
1715502 
135470 


The equated period is therefore 388°6 days, and the balance, 
£197. 10s. 1d., would be due at this interval after lst March, 
1897. It would therefore be due on 25th March, 1898. Discount 
would be allowed if the amount were paid before this date, and 
interest would be added if it were not paid till after. 


Notge.—The balance of the above account is in favour of the 
merchant. If it had been in favour of the customer, @.e., if the 
customer’s payments had exceeded the amounts due, the equated 
period would be reckoned backwards from 1st March; and the 
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merchant would have to repay him the amount of the balance, 
together with interest on it for the interval between the equated 
time and the date on which the repayment is made. 


EXERCISE XCIX. 


(1) £300 is due in 2 months, £250 in 3 months, and 
£200 in 4 months; find the equated time of payment. 


(2) Find the equated time of payment of £700 due in 
4 months, £650 due in 5 months, and £150 due in 8 months. 


(3) Find the equated time of payment of £5000, of which 
one half is due in 3 months, one quarter in 4 months, and 
the remainder in 5 months. 


(4) One man owes £259. 10s. 6d., whereof £100 is to be 
paid in one month and the balance in 4 months; find the 
equated time. 


(5) A man owes £780 to be paid in 8 months; but he 
pays £300 at the end of 4 months, and £260 at ‘the end 
of 6 months. When will the remainder be due? 


(6) Find the equated time of payment of £647. 12s. 6d. 
due in 3 months, £325. 9s. 44d. due in 4 months, and £500 
due in 6 months. 


Determine the dates on which the cash balances of the 
following accounts should be paid:— 


(7) 1894. Dn: &  ssaaigi soa: Cr. nee he Gh 
5 June | To goods, 3mos.| 237 0 0|20 June} By cash! 150 00 
18 July e 2 ,, |1865 00/25 July * 1000 00 
10 Aug. iS 5 4, | 128 00] 5 Noy. is 200 00 
(8) 1893. Dr. £ s.d.||. 1898. Cr. dy = Suid. 
15 Feb. | To goods, 4 mos.| 1105 10 4) 21 Mar.|By cash | 100 00 
23 May ; 6 ,, |2318 15 5//16 June - 1007 15 6 
14 Aug. * Bs 527 18 2|| 7 July " 823 13 4 
(9) 1897. Dr. mm & le) Ai Cr. coe ch Oh 
18 Jan. | To goods, 3 mos. | 875 2 5}/25 Jan. |By cash | 850 0 0 
10 Feb. i 4 ,, -|508 16 9119 Mar. fy 259 10 0 
7 Apr. 6 , |264 0 O} 4 May % 320 0 0 
14 May ” 34, (1487 12. 9]/21 Aug. f 180 0 Q- 
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COMPOUND INTEREST. 


230. Money is said to be lent at Simple Interest, 
when it is agreed between the lender and the borrower that 
the interest shall be paid over periodically as soon as it 
becomes due (Art. 86-97). 

It may, however, sometimes be agreed that the interest 
shall not be paid over, but shall be retained by the borrower, 
and shall be considered as an additional loan upon which he 
must subsequently pay additional interest. 

The loan thus becomes increased at regular periods, and 
with it is increased the sum upon which interest must be 

aid. 

For example, suppose £100 be lent in this way, the rate 
of interest being 5 per cent., and the interest being payable 
yearly. At the end of one year the interest is £5. This is 
retained by the borrower, and the loan becomes £105. For 

the second year the interest is £5. 5s. This again is re- 
tained, and the loan becomes £110. 5s. The interest for the 
third year is £5. 10s. 3d., and the loan becomes £115. 15s. 3d. 

Money lent upon these conditions is said to be lent at 
Compound Interest. 


231. Case I.—Given the Principal, Time and Rate per 

cent.; to find the Amount, and hence the Increase. 

When the rate is 5 per cent. per annum, the Interest on 
‘any Principal for one year is +35, 7.e., 35 of the Principal. 
The quotient can in this case be obtained at sight, and the 
whole calculation may be arranged as in the following 
example. 

Example. Find the amount, and the increase, of £634. 9s. 4d 
in 3 years at 5 per cent. per annum compound nterest. 


Principal =_s63%, OG, Zh, 
Interest for 1st year (j5) = £31. 14s. 5°60d., 
<. amount in 1 year == 600s oS GOO. 
Interest for 2nd year (45)= £33. 6s. 2:28d., 
¢. amount in two years =£699. 9s. 11°88d. 
Interest for 3rd year (75) = £34. 19s. 5°99d., 
~. amount in 8 years s(t, OG 5'87d., 
and increase in 8 years =£100. Os. 1:87d. 


NotTr.—We may proceed in this way whenever the rate per 
cent. leads to an easy divisor. If, for example, the rate per 


4 
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cent. be 10, 124, 81, etc., the corresponding vulgar fractions 
would be +5, 4, zg, ete., and therefore the divisors would be 10, 
8, 12, etc. In such cases as these the quotients can be written 
down as in the above example. 


EXERCISE C. 


Find the amount, and the increase, of the following sums 
at compound interest :— 


(1) £1234 at 5 per cent. in 3 years. 

(2) £625. 10s. at 5 per cent. in 2 years. 

(3) £923. 17s. 6d. at 5 per cent. in 3 years. 

(4) £795. 3s. 10d. at 5 per cent. in 4 years. 

(5) £258 at 10 per cent. in 3 years. 

(6) £1724. 15s. at 10 per cent. in 4 years. 

(7) £2794 at 12 per cent. in 3 years. 

(8) £2618. 5s. at 124 per cent. in 3 years. 

(9) £842. 12s. 6d. at 84 per cent. in 3 years. 
(10) £374. 16s. 7d. at 84 per cent. in 3 years. 


232. When the rate of interest is not one of those 
which lead to an easy divisor, we adopt the following method 
of performing the necessary calculations. 


Example. Find the amount, and the tncrease, of £345. 13s. 8d. 
in 2% years at 3 per cent. compound interest. 


We first express the Principal as a decimal of a pound. This 
can always be done at sight as explained in Art. 59. In this 
case the Principal is equivalent approximately to £345°683. 

It will be noticed that division by 100 is effected simply by 
moving the decimal point two places to the left. 

To find the amount at the end of the first year we multiply 
£345'683 by 3, divide the product by 100 (by moving the decimal 
point), and add the result to the original sum. 

To find the amount at the end of the second year we multiply 
the amount at the end of the first year by 3, divide the product 
by 100 as before, and add the result to the amount at the end of 
the first year. 

The final period being ? of a year, the interest on £100 for 
this period is # of £3, ¢7.e., £24. To find the amount at the end 
of this final period we therefore multiply the amount at the end 
of the second year by 24, divide the product by 100 as before, 
and add the result to the amount at the end of the second year. 

The final amount is £374:987, which, neglecting the fraction 
of a penny, is £374. 19s. 8d.; whence the increase is £29. 6s. Od. 
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The work, stated in full, appears as below: 
£345°683 = Principal 
3 


10°37049 = int. for Ist year 
345°683 
856°0535 =amt. after 1 year 
3 


10'681605 =int. for 2nd year 
356:0535 
booms =amt. after 2 years 
t 
7334702 
916838 
8251540 =int. for 3 of a year 
366°7351 
Amount in 23 yrs.=£374:9866 
== pga les, ISIS: Sieh. 
Tncrease in 2? years=£29. 6s. Od. 


EXERCISE CI. 


Find the amount, and the increase, of the following sums 
at compound interest, neglecting fractions of a penny. 
(1) £1256. 10s. in 2 years at 3 per cent. ~ 
(2) £7205. 5s. in 2 years at 4} per cent. 
(3) £3264. 11s. 7d. in 3 years at 3 per cent. 
(4) £3257. 13s. 9d. in 3 years at 4 per cent. 
(5) £2573. 18s. 4d. in 3 years at 34 per cent. 
(6) £5264. 7s. 10d. in 3 years at 34 per cent. 
(7) £2969. 16s. 3d. in 3 years at 2} per cent. 
(8) £1586. 13s. 6d. in 3 years at 44 per cent. 
(9) £2685. 19s. 5d. in 2) years at 3 per cent. 
(10) £1896. 15s. 2d. in 25 years at 3} per cent. 
(11) £1678. 9s. 11d. in 2} years at 43 per cent. 
(12) £3689. 8s. 3d. in 24 years at 4} per cent. 
(13) £2314. 17s. 2d. in 22 years at 3? per cent. 
(14) £7201. 1s. 9d. in 23 years at 31 per cent. 
(15) £3628. 7s, 5d, in 25% years at 4 per cent. 
Q 


‘ 
we 
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233. The intervals at which interest is to be reckoned 
and added may be any periods agreed upon, and, moreover, 
the rate of interest may vary from period to period. 

Example. Find how much £243. 3s. 7d. will amount to if 
lent at compound interest for ? of a year, interest being reckoned 
and added every three months: at the rate of 5 per cent. per 
annum for the first three months, 34 per cent. for the second, 
and 3 per cent. for the third. 

The interest on £100 for the successive periods of three months 
is £1}, £2, and £2 respectively. 

Original sum= £243°179 


3:03974 =int. for 1st period 
243179 
246°219 


215441 =int. for 2nd period 
246-219 | 
248°373 
1-t =i 
248373 
62093 
1:86230 =int. for 3rd period 
248'373 
Amount in 9 mos,=£250°236 — 
= £250. 4s. Sd. (neglecting fraction of 1d.) 
Increase=£7. 1s. 1d. 


EXERCISE CII. 

Find the amount of the following sums lent at compound 
interest, interest being added at the periods stated. 

(1) £325. 3s. 6d. for one year at 4 per cent. per annum, 
added quarterly. 

(2) £513. 12s. 8d. for four months at 4 per cent. per 
annum, added monthly. 

(3) £672. 8s. 10d. for 1} years at 5 per cent. for the first 
year and 3} per cent. per annum for the final period, interest 
being added half-yearly. 
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(4) £1236. 17s. 9d. for 2 years at 3 per cent. per annum 
for the first year and 2 per cent. for the second, interest being 
added half-yearly. 

(5) £2693. 5s. 7d. for 2 years at 2 per cent. per annum 
for the first six moaths and 14 per cent. for the remainder of 
the time, interest being added half-yearly. 


234. Case II.—Given the Amount, Time, and Rate per 
cent., to find the Principal or Present Worth. 


Examplei. Find the sum of money which, lent at 24 per 
cent. per annum compound interest, would in 2% years amount 
to £262. 13s. 5d. 


1024, 1024. 1003 
100 ~ 100 ~ 100 


.. the required sum=£ 


The required sum x = OO 2 OSH 


262671 
1:0225 x 10225 x 1:0075 
Jp 262671 
1:0533475 
= £249-368 
== ADS OOe 
In the last line we have reckoned the fraction of a penny as 
a whole penny. 
Example ii. Find the present worth of a debt of £325. 18s. 2d. 
due in 2% years, reckoning compound interest at 3 per cent. 


He _ e103, 103. 1024 
Amount of £1 in 2? years =£7 * 700 "100" 

uae — ¢100_ 100, 100 

+. present worth of £1 = So * Toa * 1033" 


“. present worth of £325. 18s, 2d. = £32518 x 192 x 199 x 490 


The result will be correct to the nearest farthing if we 
determine the number of pounds to 3 decimal places. 


235. When the Interest is Simple, the Principal, Rate per 
cent., Time and Amount are connected by the relation 


Amount=Principal x (1 pr ae ee). 


When the Interest _is Compound, the—eorresponding rela-— 


tion 1s F \ 
5 z . te no, OL years, \ 
y\ D> = alx(1 es ) 
(| Amount= Princip * {00 Bee Le og 
- we — 


\ 
AN 
a) 


wa 
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EXERCISE CIID 


Find the sums of money which, lent at compound interest, 
will amount to the following in the given times and at the 
given rates per cent. respectively, interest being added 
yearly. 

(1) £100 in 2 years at 5 per cent 

(2) £375 in 2 years at 5 per cent. 

(3) £436. 10s. in 3 years at 3 per cent. 

(4) £518. 5s. in 8 years at 4 per cent. 

(5) £723. 14s. 8d. in 24 years at 4 per cent. 

(6) £391. 8s. 5d. in 23 years at 4 per cent. 


(7) £1276. 17s, 2d. in 24 years at 24 per cent. for the 
first year and 3 per cent. afterwards. 


(8) £2085. 3s. 9d. in 22 years at 2 per cent. for the first 
2 years and 24 per cent. afterwards. 


(9) £7621. 12s. 4d. in 22 years at 4} per cent. for the 
first year and 3 per cent. afterwards. 


(10) £5013. 11s. 3d. in 25 years at 23 per cent. for the 
first year and 2} per cent. afterwards. 


EXERCISE CIV. 


find the true present worth and the discount in the 
following cases, reckoning compound interest and neglecting 
fractions of a penny. 

(1) £100, due in 2 years, at 5 per cent. 

(2) £600, due in 2} years, at 5 per cent. 

(3) £500, due in 3 years, at 5 per cent. 

(4) £800, due in 2} years, at 4 per cent. 

(5) £1000, due in 1}? years, at 4 per cent. 

(6) £1350, due in 2? years, at 3 per cent. 

(7) £562. 10s., due in 25 years, at 34 per cent. 

(8) £371. 15s., due in 24 years, at 3} per cent. 

(9) £546. 17s. 6d., due in 1} years, at 3} per cent, 

(10) £861. 12s. 6d., due in 3 years, at 4} per cent, 
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236. Large sums of money are every year advanced 
to Local Government Boards and other public bodies, for 
improvements, building of workhouses, schools, harbours, 
bridges, etc., to be repaid in a given number of years, in- 
cluding interest. The following scheme of tables for the 
repayments of Loans was compiled under the Local Govern- 
ment Act, 1858, and examined by the actuary of the National 
Debt Office. It gives the sums needed as the annual amount 
of principal combined with interest required for the liqui- 
dation of a debt of £100, at the stated percentage, in 10, 20, 
30, 40, and 50 years :— 


| Years.| 3 per Cent. | 3} per Cent. | 4 per Cent. | 4} per Cent. | 5 per Cent. 
Ee Sar VN eee ape eee rsa Wa ee a ect Ea ek 
10 1A bs 12 0! 525) 12° 6" 7 1212 9 Pa) Ae 
20-5, GALS OE el OBI ET 7a SFIS BGeil, 68 Os-5e 
30 5 Od NS Oe 15S Gr 29h 1.06) 10.14 
40 -| 4 6 641413 7] 5 1 OF{ 5 9 Bf) 516 6 
BOT ee ewer at bet A 19. 1s od 25) bh O Gs 
| 


Norr.—Of course, if the loan be for £1000, each annual instal- 
ment as shown above must be multiplied by 10; if for £2000, then 
by 20, and so on.—(Whitaker’s Almanack.) 


MONETARY SYSTEMS AND EXCHANGE. 


237. In consequence of the intercourse and traffic be- 
tween different countries, it becomes continually necessary to 
determine how much in the monetary system of one country 
is equivalent to a sum of money expressed in the monetary 
system of another. 


For example, a person about to leave London for Paris 
may wish to change a certain sum in English money for its 
equivalent in francs and centimes; or a merchant in London 
with money in the form of pounds, shillings and pence may 
wish to pay for goods bought in Berlin, the value of which is 
stated in marks, etc. 


In former times such a calculation was much more trouble- 
gome than it is now, owing to the large number of small 
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states, with independent systems of coinage, into which 
Europe was then divided. At the present time, however, 
one uniform system is in use throughout what is now the 
German Empire, while another uniform system has been 
adopted in common by the states which together form the 
Latin Monetary Union. 


238. Until 1872 some of the Continental States prac- 
tised Bi-metallism, that is, they coined at their Mints on 
demand both gold and silver, the worth of any quantity of 
gold being fixed at 15} times that of an equal weight of 
silver. The relative values of the two metals were conse- 
quently fixed within narrow limits, for no one would sell 
silver for less than could be obtained by sending it to the 
French Mint. Since 1872, however, no country has coined 
both gold and silver as standard money. 


As we have already said (Art. 204), gold is the standard 
in England, and silver pieces are merely tokens of certain 
fractions of the standard gold coin, being legal tender only 
up to 40s. Gold is the standard in France also, but the 
legal tender of silver pieces is not limited as in England. In 
India the standard is silver. 


239. For purposes of exchange we can ascertain the 
comparative values of a gold coin and a silver coin only by 
estimating the value of the pure metal in each at the market 
price of silver for the day. There is no fixed exchange value 
for silver, or for a silver coin, any more than for an article of 
ordinary merchandise. 


A florin is now worth in England half as much again as 
a rupee, although it actually contains less silver; for the 
value of a florin is its token value, 4, of £1, while a rupee 
has only its exchange value, which is now about 1s. 4d. In 
1861 the exchange value of the rupee was as high as 2s. 2d. 


A troy ounce of standard gold contains 440 grains of fine 
gold and 40 grains alloy. It sells for £3. 17s. 10}d. 


A troy ounce of standard silver contains 444 grains of fine 
silver and 36 grains alloy. It used to sell in England for 5s., 
but now sells for about 2s. 3d. only. 
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240. The principal monetary systems are the following ; 
most of them are now decimal. 


Gold-Standard Countries. 


Standard Grains of Exchange 


Name. coin. fine gold. alee. Sub-divisions. 
United Kingdom Sovereign 113-0016 £1 20 shillings 
Latin Union Franc 4:4803 951d. 100 centimes 
Germany Mark 553813 11:745d. 100 pfennige 

| Austria-Hungary Florin 9:4099 19:985d. 100 kreutzers 

) Holland Florin 9°3459 19:84d. 100 cents 

} \f 

patiorway, Sweden) Trine 62227 132d. 100 dre 

“United States Dollar (gold) 23°2199 49:29d. 100 cents 
Turkey Pound 102-0804 18s. 0'8d. 100 piastres 


Silver-Standard Countries. 
Name. Standard coin. Grs. fine silver. Exchange value. Subdivisions. 
India* Rupee 165-0 Except in the case) 16 annas 
Russia Rouble 277°'7221 | of India, exchange| 100copeks 
Mexico Dollar (silver) 377-168 value in gold de- \} 100 cents 
China Shanghaitael 516405 | pends upon market} 1000 cash 
(a weight) price of silver. 


The states which form the ‘Latin Monetary Union” are 
France, Italy, Switzerland, Belgium and Greece, and their coins 
are alike in quality and weight. The same system has been 
adopted in part by Spain, Roumania, Servia and Bulgaria, but 
they have not joined the Union. The francs and centimes of 
France are however called /zre and centesimé in Italy, dinars 
and paras in Servia, pesetas and centimos in Spain, drachmaz 
and lepta in Greece, leis and banzs in Roumania, leva and 
stoténk7s in Bulgaria. 

Nearly all the South American countries have issued a stan- 
dard coin termed a peso, which is supposed to be equal in quality 
(or fineness) and weight to the French 5-franc piece, but the 
money is mostly represented by a paper currency. In British 
Colonies, English money is current. The currency of Ceylon, 
Mauritius, and the East Africa Protectorate is based, however, 
on the rupee of British India; that of the Straits Settlements, 
Hong Kong and Labuan, on the Mexican dollar; and that of 
Canada and British Honduras on the United States dollar. A 
British dollar, identical in weight and fineness with the 
Japanese silver yen was authorized by order in Council in 1894, 
and has been made legal tender in the Straits Settlements, Hong 
Kong, and Labuan. At Shanghai and other Chinese ports the 


* Indian Exchange is at present in a very unsettled state, and 
is not subject to ordinary rules. 


hae 
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silver tael is the medium of commerce. In Russia a depre- 
ciated paper currency is used for all transactions of 1 rouble 
and upwards. The exchange value of the silver rouble is 
1s. 24d., when silver is at 26d. per ounce. 

241. In Art.-183 we noticed how a share in a Joint 
Stock Company has two values :—(i) its nominal value, or 
the amount of capital it represents, and (ii) its marketable 
value, or the amount of money it will sell for, which may 
vary from day to day. 

Similarly a sum of money expressed in &. s. d. has two 
values with reference to francs and centimes ; (i) its nominal 
or intrinsic value, which depends only upon the quantity of 
gold which it represents, and (ii) its marketable value, which 
may differ slightly from the intrinsic value, and may vary 
from day to day. The latter depends upon the state of trade. 

In determining the equivalent in the monetary system of 
one country of a given amount expressed according to that of 
another, we determine what is called the rate of exchange, 


242. When English money is exchanged for French 
money, the nominal rate is 25 francs (or, more accurately, 
25°224 francs) for £1; and in the case of American money, one 
dollar for 4s. 2d. These rates are called the par of exchange. 

The use of the term par, to express the equality between 
the nominal rate and the actual rate, is similar to the use of 
the same word to express that the nominal value of a share 
or of stock is the same as its marketable value, 

Example. When standard silver, 3Zths fine, 7s worth 8s. 6d. 
per oz. Troy, Jind the par of exchange between a sovereign and 
a rupee, given that a rupee contains 2 oz. of silver, +3ths fine. 

1 oz. Troy, soths fine contains 34 oz. Troy of pure silver; 


also 3 oz. Troy, 13ths fine contains iy Og Eroy Gert eee 
But value of 37 oz, pure silver = 8) shillings 
ee eee ee rereveeee 3 eee =11x 40x 75, 


ll Il 


fe 
O|nolcN 


¢. value of silver in 1 rupee 


to 
2) 


el mee 
296 
__ 20 x 296 
~ = 885 
= 1154 rupees 


=15°38 r upees. 


rupees 


rupees 
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243. The following are examples for practice in the 
exchange of English money into an equivalent sum of foreign 
money, and vice versa. 


EXERCISE CV. 


Exchange IvTauy. 


£335 at 251. 20c. per £1. 
£460 at 25]. 22c. per £1. 

6401. 50c. at 251. 20c. per £1. 
37691. 7Oc. at 251. 30c. per £1, 


GREECE. 
£370 at 25dr. 10]. per £1. 
£149 at 25dr. 301. per £1. 
9602dr, 201. at 23dr. 421. per £1. 
9424dr. 25]. at 25dr. 301. per £1. 


SPAIN. 
£85. 10s. at 9d. per peseta. 
£92. 11s. at 9d. per peseta. 
4494 pesos at 2s. 3d. per peso. 
5763 pesos at 2s. 11d. per peso. 


PORTUGAL. 
£450 at 4mil. 110 reis per £1. 
£565 at 4mil. 130 reis per £1. 
1920mil. 250 reis at 4s. 53d. per milreis, 
2765mil. 300 reis at 4s. 54d. per milreis. 


GERMANY. 
£632. 10s. at 20mk. 36pf. per £1. 
£742. 15s. at 20mk. 64pf. per £1. 
2675mk. at 20mk. 43pf. per £1. 
3284mk. at 20mk. 58pf. per £1. 


AUSTRIA. 

£320 at 11f1. 54kr. per £1. 

£860 at 10fl. 3kr. per £1. 

6251f1. Okr. at 9fl. 50kr. per £1. 

67331. 20kr. at 9fl. 30kr. per £1. 
HOLLAND, 

£850 at 12f1. per £1. 

£222 at 11f1. 93c. per £1. 

5672f. Oc. at 12f. per £1. 

4217f. 50c. at 12f1. Be. per £1. 


Wye 
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Norway. 


(29) £1250 at 18 krone 17 dre per £1. 
(30) £3574 at 18 krone 22 Gre per £1. 
(31) 1125 krone 50 6re at 18 krone 7 Gre per £1. 
(32) 4250 krone 78 dre at 18 krone 28 Gre per £1 


UNITED STATES. 


(33) £150. 10s. at 47}d. per dollar. 
(34) £480. 5s. at 49d. per dollar. 

(35) 2916dols. at 4dols. 79c. per £1. 
(36) 6500dols. at 4dols. 90c. per £1, 


Russia. 

(37) £370 at Gr. 25co. per £1. 

(38) £645 at 6r. 45co. per £1. 

(39) 1461r. 2co. at 6r. 38co. per £1. 

(40) 4160r. 25co. at 6r. 45co. per £1. 
TURKEY. 

(41) £650 at 110 piastres 28 paras per £1. 

(42) 4000 pias. at 109-50 piastres per £1._ 
Eeypr. 

(43) £725 at 97 piastres 38 paras per £1. 

(44) 5410 pias. at 98 piastres per £1. 
CHINA. 


(45) £460. 1s. 4d. at 2s. 94d. per tael. 
(46) 4850 taels at 2s. 52d. per tael. 


JAPAN. 


(47) £730. 1s. 8d. at 1s. 10d. per yen. 
(48) 3167 yens at 1s. 10d. per yen. 


FOREIGN BILLS OF EXCHANGE. 


244. Business transactions between one country and 
another are commonly carried on with what are called Foreign 
Bills of Exchange, or briefly Foreign Bills, by means of 
which large accounts may be settled without sending from 
one country to another any large quantities of gold or silver. 

For example, suppose A in London sends goods to B in 
Paris, and suppose C’ in Paris sends goods of exactly the 
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same value to D in London; C then draws a bill on D, which 
bill D accepts (Art. 254). 

This is a case in which D in London owes C in Paris 
exactly as much as # in Paris owes A in London, and the 
whole might be settled by D paying A, and B paying C. 
For this purpose B in Paris may buy the bill which C has 
drawn on D who is in London, and may send it by post to A 
who is also in London. A then gets the money from D and 
the matter is at an end, without any gold or silver having 
passed between the two places. 


245. The case we have imagined is a simple one, but it 
illustrates the way in which such transactions are arranged. 
A merchant as far as possible avoids remitting gold ‘and 
silver, for that is a costly process. Instead of doing so, he 
buys bills of exchange, and sends them to his creditor by 
post. There may however be a balance which can be paid 
only by remitting gold. 

The medium between a merchant who wants to buy a bill 
and a merchant who wants to sell one is generally a bill- 
broker, who sells to the one and buys from the other (Art. 219). 

When Paris owes London more than London owes Paris, 
bills on London are sought after in Paris, and a merchant 
there is willing to pay more for them than their nominal 
value ; in Paris bills on London are then at a premium, and 
in London at the same time bills on Paris are at a discount. 

The premium is of course never more than the cost of 
transmitting gold, either as specie, in the form of coins, or 
as bullion, in the uncoined form. These limits of exchange 
are called specie points. The cost of sending bullion from 
London to Paris is about 10 centimes per 25 francs. Thus 
taking the mint par of exchange at 25°22) francs for £1, a 
merchant in London, if he sent ‘bullion, would have to pay in 
Paris at the rate of only 25°123 francs for £1; and a merchant 
in Paris, on the other hand, if he oe bullion, would have 
to pay in London at the rate of 25°32h francs for £1. oe 
specie points for London and Paris are thereiors about 25°12 
francs and 25°324 francs per £1. 

The rate of ori which varies from day to day, but 
is limited more or less by the “specie points,” is called the 
course of exchange. 


WY 
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When bills are neither at a premium, nor at a discount, 
they are said to be at par. Pounds and francs then exchange 
at their intrinsic values in gold, namely £1 for 25:22) francs. 
In Paris, when bills on London are at a premium, more than 
25:22! fr.are given for £1, and the course of exchange is said 
to be favourable to London; when at a discount, less than 
25°22) are given for £1, and the course of exchange is said to 
be unfavourable to London. 


246. The Money Market comprises bankers, discount 
brokers, bill brokers and bullion merchants. When the banks 
hold more money than there is at the time a demand for, they 
reduce their rates of discount, t.e., the rate of interest they 
charge for lending money on securities. Money is then said 
to be cheap, and the Money Market, easy. When the demand 
for loans is brisk, the bank rate rises, money is said to be 
dear or scarce, and the Money Market is firm. Thus, ina 
London newspaper the Money Market. report, may read :— 


“The Money Market remained in a very firm state. Brokers 
quoted 2 15-16 for three months’ fine paper, while four months’ 
bills were done at 2?, and six months’ at 23. Gold was in in- 
creased demand in the open market for New York, and the price 
for bars rose to 77s. 103d. per ounce; while, at the Bank of 
England, United States coin to the value of £102000 was sold. 
Sovereigns to the number of 114000 were received at the Bank 
from Australia, and French gold coin to the value of £10000 was 
bought.” 


The rates of discount given above are so much per annum, 


and “fine paper’’ means bills drawn on firms of first-class 
standing or on banks. 


247. The lowest rate at which the Bank of England 
discounts “ fine” bankers’ bills, or lends money on high-class 
securities, is called the bank-rate. Brokers generally charge 
a lower rate of discount than the Bank. 


248. When the Government of India finds it necessary 
to raise money, it generally issues promissory notes for, 
say, Rs. 1000 and offers them for sale. A fixed rate of 
interest is paid to the holders of these notes until they are 
paid off. Money spent in buying such notes is said to be 
invested in Government of India Securities. Thus we often 
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read in the Money Market column of the leading London 
newspapers paragraphs similar to the following :— 

‘“ A special sale of 50,00,000' rupees was made by the India 
Council to-day; 30,00,000 rupees on Calcutta, and 10,00,000 rupees 
on Bombay, all bills, being at 1s. 3 15-16d. per rupee; and the 
remainder in telegraphic transfers on Calcutta, at 1s, 4 1-16d. 
per rupee.” 

The revenues of the Government of India are received in 
silver, 7@.e., rupees, and the money is kept in the treasuries 
at Calcutta, Bombay and Madras. The Government of India 
has to pay to the British Government the home charges of 
troops serving in India, pensions, interest on loans, etc., in 
gold. To dothis the India Council draws bills on the Goyern- 
ment of India; the latter sells its bills in’ London, where 
it receives gold equivalent to the amount of rupees payable 
in India. “Council bills” are bills on demand, drawn by the 
Secretary of State for India on the Government Treasury 
(in the extract, Calcutta and Bombay). “Telegraphic trans- 
fers ” mean that the Secretary of State telegraphs to the 
Government Treasury (in the extract, Calcutta) to pay certain 
banks or firms (the nominees of the purchasers of the trans- 
fers) So many rupees. 


249. Foreign bills are bought and sold in the Royal 
Exchange on Tuesdays and Thursdays, and prices are pub- 
lished in the ‘‘ Money Market ” column of the leading London 
newspapers in the following form :— 


On ’Change this afternoon rates on Continental cities were as 
under, the quotations being for bills of three months’ date, except 
where otherwise stated :—Holland, 12°34 to 12°32; ditto short, 12-14 
to 12:12; Belgium, 25:40 to 25-474; Paris, 25:374 to 25:45; ditto 
short, 25:25 to 25°30; Berlin, 20°60 to 20°64; St. Petersburg, 25 to 
251 ; Copenhagen, 18°35 to 18°39 ; Stockholm, 18:36 to 18-40; Vienna, 
12:15 to 12:174; Naples, 26824 to 26-924 ; Genoa, 26°824 to 26-923 ; 
Madrid, 353 to 353; Cadiz, 353 to 353; Lisbon, 354 to 353; Oporto, 
354 to B53. 

From this a merchant knows that he could buy from the 
brokers bills on Paris, payable in three months’ time, at the 
rate of £1 for each 25°374 francs payable in Paris; and that he 
could sell similar bills payable in Paris to a broker at the rate 
of £1 for each 25:45 francs on the bills. 


1 The number 100000 is called a lac in India, and is written 
1,00,000 ; therefore 50,00,000 represents fifty lacs, and 30,00,000 repre- 
sents thirty lacs. 
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“Short,” or “cheque,” means bills of exchange payable at 


sight, ¢.2., on demand or within a few days. 

The difference between the quotations for “short” rate and 
“lone” rate depends upon the rate of discount in the country on 
which the bill is drawn (Art. 247), and upon the state of credit. 


Holland, 12°31 to 12:32, means so many florins and stivers per 
£1. {1 florin=20 stivers.] 

Berlin, 20°60 to 20°64, means so many marks and pfennigs per 
Agil. 

Copenhagen, 18°35 to 18:39, means so many krone and Gre 
per £1. 

Vienna, 12°15 to 12:173, means so many florins and kreutzers 
per £1. 


St. Petersburg, 25 to 251, states the number of pence for 
1 silver rouble. 

Madrid and Cadiz, 358 to 353, states the number of pence for 
1 peso (=5 pesetas). 

Lisbon and Oporto, 351 to 35, states the number of pence fo 
1 milreis. 


250. From the quotations in Art. 249 we see that there 
are two terms in London rates of exchange, one being fixed, 
the other fluctuating. Thus in the exchange between London 
and Paris the fixed term is the pound sterling, and the fluctu- 
ating term is the number of francs and centimes received for 
the pound sterling. 

By this method a merchant knows at a glance from the 
quotation list the price at which he can buy bills on Paris 
and sell bills on Paris. 

In the exchange between London and Lisbon the milreis 
is the fixed term, and the value given in pence is the fluctu- 
ating term. 

These statements may be briefly expressed by saying that 
London receives from Paris a fluctuating number of francs 
and centimes per £1 sterling, and London gives to Lisbon a 
fluctuating number of pence per milreis. The greater the 
number of foreign standard coins obtainable for £1 sterling 
in the former case, or the fewer pence required in the latter, 
the more favourable is the exchange to this country (Art. 
245). 

In the quotation list the fluctuating term only is given, 
the fixed term being understood. 
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251. Quotations such as the following appear as financial 
news in the daily papers 


The following rates of exchange for London have been received 
by telegraph from the centres named :—Paris, 25:284; Berlin, 20:454; 
Hamburg, 20°303; Frankfort, 20-46 ; Amsterdam, 12: 082 5 Vienna, 
120-25; Madrid 33° 9243; Lisbon, 358 ; "Rome (sight) 26°58 ; ‘St. Peters- 
burg (three months), 93°95 ; Constantinople (three months), 109-20; 
Antwerp, 25°32 to 25°36. 

This means that bills on London could be bought on that 
particular day in Paris at the rate of £1 for every 25°285 trancs. 

Amsterdam, 12083 on London, means £1=12 florins 83 cents. 
A Vienna, 120'°25 on London, gives the number of florins for 

10. 

St. Petersburg (three months), 93:95, gives the number of 
roubles per £10, for which bill-brokers will sell a bill on London 
payable in three months’ time. 

Constantinople, 109-20, gives the number of piastres per £1. 

Lisbon, 352, gives the number of pence for one milreis. 

Madrid, 33°924, gives the number of pesetas per £. 


Nots.—The London rate of exchange is quoted differently 
in Amsterdam. 


252. Here isanother example of a daily quotation in the 
leading London newspapers :— 

The Silver market to-day was weak, and ee quotation for bars 
was 3d. lower, at 25d. per ounce. The ‘Indian transfer rates were 
cabled 1s. 4 1-32d. per rupee; while the China exchanges came 
easier, at 1s. 104d. per dollar from Hong Kong, and at 2s. 55d. 
per tael from Shanghai. 

The first sentence states the lowness of the price of silver, 
since silver in bars was sold at 25d. per ounce. The second 
sentence means that bills on India, the necessary instructions 
for which were given by telegraph, cost ls. 4,,d. per rupee; 
bills on Hong Kong cost 1s. 10d. per dollar, and bills on 
Shanghai 2s. 57d. per tael. 


258. Foreign Bills of Exchange which have to be sent 
along distance are usually drawn in sets of three, to pre- 
vent inconvenience should one of them be lost in transmis- 
sion. The first is generally despatched by the first mail 
steamer, and the others by following mails. Each copy con- 
tains a condition that it shall be payable only while the 
others remain unpaid. 
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254. The following is a specimen of a Foreign Bill :— 


No. 999. £501. 17s. 4d. DU Ose cic teccseseeies 
oes CatcutTta, July 4th, 1898, 


At six months after sight of this First of Hachange } 
(Second and Third of same tenor and date being unpaid) 
pay to the order of Messrs. Allen & Reid Irive hundred and 
one pounds seventeen shillings and four pence sterling as 


advised. 
JONES & SMITH. 
To THE ANGLO-INDIAN BANK, 
Lonpovn, E.C. 


Notr.—The second bill would read ‘At six months after 
sight of this Second of Exchange (First and Third of same tenor 
and date being unpaid),” etc. 


255. The amount of a foreign bill is always given in 
the money of the country where it is to be paid. 

The drawer must always send advice to the drawee that _ 
he has drawn upon him (or them); hence the insertion of the 
words “as advised.” 


256. The following are examples of direct rates of 
exchange between two countries. 

In actual business transactions, brokerage, stamp duty, 
interest or discount, and commission, if any, would have 
to be taken into consideration. 


The usual charges of bill-brokers for buying bills are + to 
zs per cent. 


Example i. A merchant in London buys a bill on Paris for 
85384'4 franes ; how much will have to be paid, when the course 
of exchange on Paris is 25:4 francs ? 


The cost of a bill on Paris for 25°4 fr.=£1, 


85344 
SR ERT Ce NES aR 85344 fr. = fL—— == 
peas aes eA 

=£336. 
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Example ii. A merchant in Paris buys a bill on London 
when the course of exchange on London ts 252 frances ; for 
how much must the bill be drawn to be worth 85344 francs in 
Paris ? 

The face value of a bill on London worth 25:2 fr.=£1. 
A Oe ieee eke eae 85844 fr= gOS 
sf sea 


Example iii. A debt of 85344 frances ts owed by a London 
merchant to one in Paris. The London rate of exchange is 
25'4, the Paris rate is 25°2. Find which 7s cheaper : (1) to buy 
direct bills on Paris, or (2) to instruct his creditor to draw 
upon him in London. 


From the solutions to Ex. i. and ii. it will be seen that by 
the first method there is a saving of £2. 13s. 4d. 


Example iv. Short exchange on Paris is quoted at 25°25, 
and 3 months’ bills at 25374, the market rate of discount in Paris 
being 3 per cent.; which is the cheaper way of remitting to 
Paris ? 


£1 buys 25°25 fr. payable in Paris now. 
Sle UVOr ODO RELI! cnesscecease conece sce 3 months hence. 
Discount on 25 fr. 374 c. for 8 months=;4, of 25 fr. 3874 ¢. 
c=) Gat 
2. sight rate=25 fr. 374 c.—19 c.=25 fr. 18} c.; 
-, short rate is cheaper. 


Example v. Exchange 600 American dollars for English 
money, when English money 7s at a premium of 20 per cent. 


English money being at 20 per cent. prem. means that it is 
worth 20 per cent. more American than it would be if it were at 
ar. 
: At par 4s. 2d.=1 dollar; 
2. at 20% prem. 4s. 2d.=(1+4+ +) dollar 
= dollar; 
eledollar—=s<n0d.2 
¢. 600 dollars =600 x x 50d. 
= 25000d. 
= 2088s. 4d. 
= £104, 3s. 4d. 
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EXERCISE CVI. 
Write out in proper form, and find the cost of a Bill of 
Exchange in London for 

(1) 65000 francs on Paris at 25°30 (francs per £1). 

(2) 86000 marks on Berlin at 20°60 (marks per £1). 

(3) 52500 florins on Vienna at 12°15 (florins per £1). 

(4) 68000 florins on Amsterdam at 12°14 (12 fl. 1} stivers 
per £1; 1 fl.=20 stivers). 

(5) 75000 kronas on Stockholm at 18°40 (kronas per £1). 

(6) 62500 lire on Genoa at 26-825 (lire per £1). 

(7) 40800 dollars on New York at 4°85 ($ per £1). 

(8) 7528 rupees on Bombay at 1s. 4d. (for 1 rupee). 

(9) 9250 roubles on St. Petersburg at 25} (pence for 
1 rouble). 

(10) 8360 milreis on Lisbon at 35} (pence for 1 milreis). 

(11) 4070 taels on Shanghai at 2s. 5d. (for 1 tael). 

(12) 5080 dollars on Hong Kong at 1s. 10d. (for 1 dollar). 

(13) If £1 in France exchanges for 25:2 francs, and if 20 
francs in England exchange for 15s. 9d., how much do you 
lose in £100 by the two exchanges ? 

*(14) A London merchant wishes to pay a.debt of 4500 
francs to one in Paris, when exchange is quoted at 25°4 in 
London and 25:45 in Paris. What gain is there to the 
former if, instead of remitting, he allows himself to be drawn 
upon ? 

rtD) A London merchant wishes to pay a Berlin mer- 
chant for goods received, and finds the rates of exchange are 
London on Berlin, at 3 months, 20°53 marks for £1; Berlin 
on London, at 8 months, 20:27 marks for £1. Which will be 
most advantageous—for him to remit bills to Berlin, or allow 
himself to be drawn upon in London? And how much per 
cent. better, interest being allowed at the rate of 4 per cent. 
per annum for the time the bills have to run? 

(16) When the course of exchange is London on Paris 
25 fr. 25 c. at sight, what should be ‘paid for 3 months’ bills 
on Paris, the rate of discount in Paris being at 4 per cent. 
per annum? 

(17) If the price in Lisbon of 3 months’ bills on London 
be 3512 pence per milreis, and the rate of discount in London 
be 1} per cent. per annum, what is the corresponding short 
rate and what is the cost to a merchant in Lisbon on that 
day of paying £1000 in London ? 
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(18) Short exchange on London (cheques) is quoted at 
25°30, and 3 months’ bills at 25° 42}, the market rate of dis- 
count in London being 3 per cent ; which is the most advan- 
tageous way for a merchant in Paris to remit to London ? 

(19) If the cheque exchange in London on Paris is 25:30, 
and the rate of discount for 3 months’ bills in London is at 
5 per cent. per annum, what debt in Paris can be discharged 
by a person in London who holds a 3 months’ bill on London 
for £1000? 

(20) Exchange 5220 dollars for English money when it 
is at a premium of 74 per cent. 

(21) Exchange 12000 francs for English money when it 
is at a discount of 5 per cent. 

(22) A merchant in New York wishes to remit to London 
5110 dollars, a dollar being equal to 4s. 6d. English; for 
what sum in English money must he draw his bill when bills 
on London are at a premium of 9} per cent. ? 

(23) A merchant in Calcutta wishes to remit Rs. 4100 to 
London, a rupee being equivalent to 1s. 3d. For what sum 
in English money must he draw his bill when bills on London 
are at a premium of 2} per cent. ? 

(24) If the par of exchange be Re. 1=2s., but an Indian 
bill of exchange for Rs. 540. 12 as. be negotiated in London 
for £51. 10s., how much per cent. is the rate of exchange 
below par ? 

(25) If 25°50 francs are obtained in Paris for £1 sterling, 
is English money at a premium or at a discount in Paris, and 
how much per cent. ? 

(26) When the rate of exchange between London and 
Paris is £1=25'25, how much per cent. is gained by taking 
English sovereigns at 25 fr. each, and how much per cent. 
is lost by parting with them at that price? 

257. The cowrse of exchange between any two countries 
depends upon the state of their direct trade. It might there- 
fore sometimes be advantageous to the merchant ix London, 
instead of buying bills on Paris, to buy bills on Antwerp, 
and to instruct his agent at Antwerp to buy bills there on 
Paris. Or again he might remit to Paris by way of New 
York, or by way of Antwerp, Vienna and New York, or even 
by a still more circuitous route. 

The determination of the course of exchange, when one 


Ry 
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or more places intervene, is called the arbitration of 
exchange. 


Example i. If the exchange between London and Amsterdam 
be 36s. Flemish per £1, and between Paris and Amsterdam 2 fr. 
per 3s. Flemish, how much must be remitted to Paris, by way 
of Amsterdam, to pay a debt of 20000 fr.? Lind also the rate 
of exchange between London and Paris. 


We have 1 franc=%s. Flemish, 
and Be ee sterling, 
<. 20000 fr. — 9) 000 x 3s. Fi. 
= 20000 x $x ¥ 
=f£2 50.0 


= 850. 6S. Sd. 
¢. sum to be sent to Amsterdam = £833. 6s. 8d. 
Again, £1 sterling=36s. FI. 
= 36 x 2 francs 
== J4efrancs: 
“. rate of exchange between London and Paris is given by 
£1 sterling =24 francs. 


Example ii. A person in London wishes to remit a debt of 
1016 pistoles to Madrid when the exchanges are 
- 1 Sp. pistole=15s., £1=25'4 francs, 19 francs=1 Spanisk 
pistole. 
Is tt more advantageous to remit directly to Madrid or 
circuttously through Paris ? 
Direct:— 1016 pistoles=£1016 x2? 
Se: 
= £1762. 
Vid Paris :—1016 pistoles=1016 x 19 francs 


— £760; 
. by remitting through Paris there is a saving of £2. 


Example iii. If £3=20 thalers, 25 thalers=93 fr., 27 fr.= 
5 scudé, and 62 scudi=185 gulden, how many gulden can be got 


for £112 
£1T=11 x22 thalers 
Salil se 20 x 2% francs 


= 11 22 x 23x35 scudi 
=11x 22x 88x x 185 gulden’ 
= ®X2AXS5 y BXBY 5B SXBXB 
= {1 ce <S? x GE, x gulden 


=I1x%225 pte 
=110 culden. 


1 This line illustrates the method known as the “ Chain Rule.” 
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EXERCISE CVII. 


(1) How many francs must be transmitted from Paris 
to Berlin to discharge a debt of 420 thalers, a thaler being 
aquivalent to 3s., and 24 francs to £1 sterling ? 

(2) A merchant at Hong Kong wishes to pay for goods in 
Bombay worth Rs. 15000; how many dollars will he have to 
pay, exchange at Hong Kong on Bombay being Rs. 250 for 
tOQ dollars ? 

* (8) How many rupees must be transmitted from Bombay 
to Shanghai to discharge a debt of 420 taels, a tael being 
equivalent to 2s. 5,4d., and Rs. 16 to £1? 

(4) A bill bought in Calcutta at 1:92 francs per rupee 
is sold in London at 93d. per franc; what is the exchange 
between London and Calcutta ? 

(5) The exchange between London and Hamburg is 13 
marks 10 schillings per £ sterling, and between Hamburg and 
Paris it is 150 marks for 275 francs; what is the exchange 
“between London and Paris? (1 mark=16 schillings.) 

(6) A bill bought in London at 25°6 frances per £ sterling 
is sold in Lisbon at 172 reis per franc; what is the exchange 
between London and Lisbon? (1000 reis=1 milreis.) 

(7) A bill on Amsterdam is bought at 12 florins per £ 
sterling. The proceeds purchase at Amsterdam bills on 
Hamburg at 34} fl. for 40 marks. These are forwarded to 
Paris, and sold at 185 fr. per 100 marks; what is the 
exchange between London and Paris ? 

(8) Is it profitable for a Bombay merchant to buy a 
Paris Hoondi (bill) in order to pay a debt of 10000 francs, 
when 1 franc=10 as. 6 p.; or to remit the amount through 
London, the course of exchange being 1s. 3d. for Re. 1, and 
25 francs for £1? 

(9) The exchange in London on Paris and Amsterdam 
being respectively 25°15 and 12:08, which would be the 
cheaper way of transmitting money from Paris to Amster- 
dam—by selling French bills in London and buying Dutch 
ones with the money, or purchasing Dutch bills in Paris, the 
rate in Paris being 2°08 francs for a florin ? 

(10) A London merchant owes a sum of money in Paris ; 
which method of payment will be most advantageous to him 
—a direct exchange, or a circuitous remittance from London 
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to Venice, from Venice to Hamburg, and from Hamburg to 
Paris, the exchanges being as follows: £1=24°6 francs, 
19 francs=10 Hamburg marks, 1 mark=4 lire of Venice, 
and 55} lire=£1? 

(11) A merchant in London is indebted to one at St. 
Petersburg to the amount of 15000 roubles: the exchange 
between St. Petersburg and London is 50d. per rouble, be- 
tween St. Petersburg and Amsterdam 91d. Fl. per rouble, and 
between Amsterdam and London 36s. 3d. Fl. per £ sterling. 
What difference will it make if the London merchant is 
drawn upon through Amsterdam or direct ? 

(12) A merchant in London owes a debt of 1000 pistoles 
to one in Cadiz; find what he gains by sending it to him 
through France, the exchange being £1=25-4 francs, 19 
francs =1 pistole, and 4 pistoles = £3. 

(13) A person in London owes another at St. Pane sburg 
920 roubles, which must be sent him through Paris. He 
pays the needful sum to his broker at a time when the ex- 
change between London and Paris is 25 fr. 15 c. for £1, and 
between Paris and St. Petersburg 1:2 fr. for one rouble. The 
broker delays remitting until the rates are 25 fr. 35. for 
£1, and 1:15 fr. for one rouble. What does the broker gain 
or lose by the delay ? 

(14) A person in London owes another in St. Petersburg 
460 roubles, which must be remitted through Paris. He 
pays the requisite sum to his broker when the exchange 
between London and Paris is 23 francs for £1, and between 
Paris and St. Petersburg 2 francs for one rouble. The 
remittance is delayed until the rates of exchange are 24 francs 
for £1, and 3 francs for 2 roubles. What does the broker 
gain or lose by the transaction ? 

(15) If in London I get £1 for 25 fr. 20 c., what shall I. 
gain or lose per cent. by taking French money into Bavaria, 
where the exchange is 11 guld. 40 kr. for £1, and 8 guld. 20 
kr. for 20 francs? (1 gulden=60 kreutzer.) 

(16) Express 32 Spanish piastres in French money, at 
the rate of 251 fr. for £1, and £3. 7s. 6d. for 20 piastres. 

(17) What would £1 be worth at Paris if a bill at 
Amsterdam of 12 fl. 15 c. sells for £1, and 9 fl. 50 c. are worth 
20 fr. at Paris ? 
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(18) If Rs. 33 be worth 48s., and 25 fr. be worth 20s., 
change 1000 fr. into rupees. 

(19) If 5 silver roubles be worth 15s. 7$d., and £4 be 
worth 5 Napoleons, and 1 Napoleon be worth 4 dollars 25 
cents, how many dollars are worth 45:056 silver roubles ? 

(20) If £1 be worth 11°75 Dutch guilders, 101 thalers 
worth 175 guilders, and 2 thalers worth 7:35 francs, how 
many francs should be received for £40 ? 

(21) The exchange at Paris upon London is at the rate of 
25 fr. 70 c. for £1 sterling, and the exchange at Milan upon 
Paris is at the rate of 42 Austrian lire for 20 francs. How 
many Austrian lire should be paid at Milan for £20? 

(22) A person on leaving England exchanged his English 
money for French at the rate of 25 francs for a sovereign, 
and on arriving at Munich received 135 Bavarian gulden for 
800 francs; what was his loss (i) in English money, (ii) in 
French money, supposing a gulden to be worth 1s. 8)d. ? 

(23) What rate of exchange is established between Lon- 
don and Paris by bills upon Amsterdam bought in London at 
12:2}, the proceeds being forwarded from Amsterdam to Paris 
in direct bills at 48 florins per 100 francs? 

(24) Ifa London merchant has to remit to Paris at 25°63, 
and to draw upon Lisbon at 56, at what rate may he draw 
npon Lisbon if the Paris rate falls to 25°52 ? 

(25) A merchant in Paris owes another in Vienna 6670 
Austrian florins; what will he gain in English money if, 
instead of paying direct, he pays through a London broker ; 
the exchange between London and Paris being 25 francs for 
£1, between London and Vienna 11°60 florins for £1, and 
between Paris and Vienna 100 florins for 216 francs ? 


WEIGHTS AND MEASURES OF CERTAIN 
FOREIGN COUNTRIES. 


958. As has already been stated (Art. 134) the metric 
system of weights and measures has been adopted not only 
in France and Switzerland, but in many other countries. 

In Italy the names are Italianised, but are easy to distin- 
guish, and Spanish terms are used in Spain. 

Germany avoids French nomenclature as far as possible ; 
thus the millimetre is called strich; the centimetre, newzoll ; 


ey 
210 COMMERCIAL ARITHMETIC. [259. 


the metre, stab; the decametre, kette; the litre, kanne; the 
half-litre, schoppen; the hectolitre, fass; the decagramme, 
neuloth ; the half-kilogramme, pfund. The centner, equal 
to 50 kilogrammes (110 lb.), and the tonne, equal to 1000 
kilogrammes, are often used. 

Austria uses the metric system with the German names. 

In Belgium too there is some difference in the names; 
thus the metre is called awne or el, the litre, litron or kan, 
the kilogramme, livre or pond. 

Holland retains the old Dutch names; thus the gramme 
is called wigtje, the metre el, the litre kan, the kilogramme 

ond. 

4 Greece uses different names in some cases; thus the 
gramme is called drachme, the decigramme obolos, the centi- 
gramme kokkos, and 1} kilogrammes are called ‘the MNG } 
the metre is named pecheus, and the litre, litra. 


259. In Russia the unit of measure is practically the 
British foot; the unit of weight, called a pood, is divided into 
40 “pounds,” and is equivalent to 36 lb., British. 

Denmark has a system of weights and measures very 
similar to that of Great Britain. 


260. In the United States of America and in the West 
Indies the weights and measures in common use are those 
of the United Kingdom, with the old wine gallon and the 
Winchester bushel. A hundredweight, however, is also 
called a quintal, and is equal to 100 lb. The old wine 
gallon = ‘8331 imp. gallon, and the Winchester bushel = 
‘9694 imp. bushel. 


261. In China the chief measure of weight is the picul 
(1335 1b. avoir.), which is also used at Singapore, Penang and 
Hong Kong. Silk goods are sold by weight. ; 

Piece goods are measured by the chang; 12 chang =47 
English yards. 

In Japan the weights and measures are the same as in 
China, but with different names. 

The weights and measures used in India and Ceylon have 
been mentioned in Arts, 152-155. 
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EXAMINATION PAPERS. 


(1) If 30 tons of coal at 20s. 6d. per ton be mixed with 
224 tons at 24s. per ton, find the cost of 18 tons 6 cwt. of the 
mixture. 


(2) Multiply 32735620976 by 5°3698527 to 5 places only, 
by the short method. 


(3) In 1891 the population of a town was 5 per cent. less 
than in 1881. In 1891 the population was 11628; what was 
it in 1881? 


(4) What would it cost to carpet a room, 17 ft. 44’ by 
18 ft., with carpet 2 ft. 3’ wide at 3s. 11}d. per yard ? 


(5) Make out an invoice for the following :— 

10 gall. 3 qts. oil at 1s. 2d. per gall. ; LQN00 boxes matches 
at 3d. per doz.; 64 cakes blacking at 114d: per doz.; 5} 
dozen lb. candles at 84d. per lb.; $ cwt. soap at 3s. 3d. per 
stone (14 lb.); 500 nails at 3s. 4d. per thousand ; 24 cwt. 
lead pipe at 43d. per lb.; 130 yards wire fencing at 8d. per ft. ; 
74 gross screws at 3d. per doz.; 51 gimlets at 5s. 9d. per doz. 


(6) Find the cost of 2 tons 11 cwt. 60 lb. of sugar at 
£1. 10s. 11d. per cwt., and find what profit per lb. will be 
obtained by selling it at 8 lb. for 2s. 6hd. 


(7) Find the simple interest on £168. 15s. for 6 years at 
12 per cent. per annum. 


(8) A 9-inch wall is to be 27 ft. 9’ 4” long and 6 ft. 2’ 3" 
high. The dimensions of a brick being 9’ by 43’ by 23’, how 
many bricks will be required to build the wall ? 


(9) Divide :00729 by ‘2735 correctly to 5 places; and 
obtain as shortly as you can the product of 125 and 3458697. 


(10) Make out an invoice for the following :— 

90 boxes matehes at 4bd. per score; 7 gall. 2 qts. oil at 
1s. 9d. per gall.; 2} cwt. putty at 44d. per lb. ; 54 dozen Ib. 
candles at 83d. per lb.; 9 gross~wick at 24d. per dozen; 6 
dozen knives at 11s. 6d. per dozen; 4 sets of carvers at 29s. 6d. 
per set;.3 dozen plated forks at 1s. 11d. each y 2 dozen 


spoons at 6}d. each; 5 sets of fire-irons at 10s. 9d. per set. 
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(11) The cost of 5 cwt. 2 qrs. 14 lb. of coffee is £56. 13s. 9d. 
If the whole is sold at 1s. 114d. per lb., what is the total 
gain or loss ? 

(12) How many yards of velvet trimming, 7’ 16 yard wide, 
can be cut from,1}. yards of velvet which is # yard wide? ? 
And find the valué of the whole trimming at 2sd. per yard. 

(13) Take 7 per cent. discount for cash off a bill for 
£33. Os. 5d. 

(14) <A “rod of brickwork” has an area of a square rod 
and a thickness of a brick anda half. Find the number of 
“rods of brickwork” in a wall 297 ft. long, 6 ft. 10’ high, 
and a brick thick. 

(15) Make out an invoice for the following :— 

4 doz. pairs socks at 2s. 6d.-per pair ; 52 collars at 6s. 3d. 
per “doz. ; 3 doz. pairs gloves at 2s. 3d. per pair} 3} doz. 
handkerchiefs at 4d. each“ 102 scarfs at 7s. 9d. per doz. ; 
114 yds. flannel at 1s. 5d. per yd,; 29 yds. edging at 2jd.~ 
per yd. ; 37 yds. ribbon at 1s. O}d. per yd. 744 doz. yds. dress 
material at 4s. 11d. per yd.; 5 lb. wool at 3d. per oz. 


(16) If 152 sacks hold 65 qrs. 24 bush. of corn, how many 
will be required for 18 qrs. 74 bush. ? 

417) If a cubic yard of clay make 460 bricks, each 9 in. 
ay 44 in. by 24 in., how much does clay contract in the 
baking ? 

(18) The populations of three towns in 1881 were 
20325, 41304, and 6117; in 1891 they had increased respec- 
tively 9, 10, and 12 per cent. Find the average population 
of the three towns in 1891. 

(19) Express 2 ewt. 1 qr. 7 lb. as the decimal of 1 ton, 
and reduce £293. 12s. 8hd. to the decimal of £1, correct to 
the ;,th part of a farthing. 

(20) Make out the following invoice, with names ard: 
dates :— 

8 lb. moist sugar at £2. 2s. per cwt.; # cwt. soap at 3s. 3d 
per stone (14 lb.) ; 54 dozen lb. candles at 8id. per lb. ; 1¢ 
ewt. rice at 24d. per lb. ; 233 lb. tea at 2s. 6d. per Ib.; 31 Ib. 
rice at 3}d. per lb. ; 3h lb. tobacss at 4d. per oz. 5 stones 
salt at 4s. 8d. per cwt. ; 3} gall. vinegar at 5}d. "per pint; 
3 cwt. soap at 24d. per Ib. 
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(21) If 1 ton 13 cwt. 1 qr. 9 lb. 5 oz. of merchandise cost 
£186. 13s, 33d., what will 17 cwt. 7 oz. cost ? 


(22) The eiersel length, width, and depth of an open 
box are 6 ft. 2 in., 3 ft. 8 in., and 2 ft. respectively, and it is 
made of wood 1 inch thick. Find the quantity used. 


(23) A contractor contracts to finish a piece of work in 
30 days, and immediately employs 15 men upon it; at the 
end of 24 days the work is only half done. How many 
additional men must he employ to fulfil the contract ? 


(24) Take 23 per cent. discount for cash off a bill for 
£15. 6s. 3d., and 24 per cent. off an account:for £39. 15s. 


(25) Make out a bill for the following :— 

1 chest tea, 35 cwt., at 1s. 11d. per lb.; 2 barrels sugar, 
each 3 cwt. 84 lp., at £3. 5s. per cwt.; 4 cheeses, each 56 lb., 
at 64d. per lb/; 7 bars soap, each 34 lb., at 2d. per lbs; 4 
boxes starch,each 12 lb., at 53d. per lb.; 1 cwt. 10 Ib. soap at 
23d. per lb 3 qrs. bacon at £3. 15s. per cwt.; 1 cwt. 2 qrs. 
rice at 3d. per lb. ; 29} lb. cheese at 11d. per lb,; 12 hams, 
15 lb. each, at 103d. per Ib. 


(26) If 2 ro. 15 per. of land are worth £59. 7s. 6a., what 
is the value of 8 ac. 17 per. of similar land ? 


(27) The rental of an estate is £1850, and the rates are 
taken on 80 per cent. of the rental; what is the amount of a 
rate at 9d. in the £? 


(28) What will be the cost of decorating the walls of a 


room at 3s. 4d. per square yard, the length being 19 ft. 10}’, 
the width 16 ft. 1?', and the height 20 ft. 6’? 


(29) Assuming that if 66420666 be divided by 7358 the 
quotient is 9027, write down the quotient of 
(i.) 6642-0666 + 7358000 ; 
(ii.) *066420666 + ‘007358.- 


(30) Make outa bill for 2 doz. lb. sperm candles at 2s. 1d. 
~ rer lb.; 54 lb. paraffin candles at 1s. 2d.; 10 lb. tapers at 
4s. 3)d.; 8h 1b. carriage candles at 10$d.; 7 doz. lb. composite 
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candles at 4s. 3d. per 6 lb. ; 55 doz. Ib. candles at 84d. per lb. ; 
8} lb. wax candles at 2s. 3d.; 7 galls. 24 pints oil at 7d. per 
pint; 2 lamps at 13s. 9d. each. 


(31) The French metre = 39:37 inches, express 3600 
metres in yards; and, assuming that £1=25 francs, express 
24875 francs in English money. 

(32) A steam-engine of 4} horse-power, working 51 
days of 6 hours, consumes 25 tons of coal. How much coal 
will be consumed by a 17 horse-power engine working at the 
same work for 3 days of 84 hours ? 


(83) The population of a certain town increased 8 per 
cent. from 1881 to 1891, and its population in the latter year 
was 29160; what was its population in 1881? - 


(34) Find, by Practice, the net cost of an iron gate 
weighing 8 cwt. 2 qrs. 14 lb. at £3. 14s. 6d. per cwt., after 
allowing 18s. 6d. per cwt. for the old gate, which weighs 
6 ewt. 1 qr. 15 lb. 


(35) Make out a bill for 27 yds. flannel at 1s, 4d. ; 32 yds. 
calico at 5kd.; 34 doz. pairs stockings at 28s. 4d. per doz. } 
6 pairs gloves ‘at 3s. 6d. per pairf 8 collars at 8s.9d. per doz. ; 
300 buttons at 5$d. per score; 34 doz. collars at 8hd. each ; 
27 yds. lace at 3s. per doz. yds. ; 14} yds. cloth at 4s. 6d. per 
yd. ; 60 yds. calico at 7s. 6d. per doz. yds. 


(86) If Z of a ton of copper cost £109. 7s. 6d., how much 
would 2 of a “ton cost ? 

(37) A path is 120 yds. long and 18 ft. wide. Which 
will be cheaper, and by how much; to cover it with asphalt 
2 in. deep at 18s. per cubic yard, or with gravel 6 in. deep at 
%s. per cubic yard ? 

(88) A book is published in France at 4°50 francs; how 
many copies can be bought for 562°50 franes, if discount for 
cash be allowed at the rate of 162 per cent. ? 

(39) Find, to the nearest penny, the simple interest on 
£912. 6s. 8d. from 21st October, 1897, to 10th January, 1898, 
at 7} per cent. 
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(40) Make out a bill for 4 stoves at 5 guineas each; 
3 brass locks at 30s. per doz.; 25 doz. latches at 13d. each; 
2 owt. putty at 25d. per lb.; 3 gall. varnish at 54d. per pint. ; 
12 bars soap, each 3 lb., at 3d. per lb.; 164 lb. tea at 30s. 
per doz. lb.; 12 packets candles, each 6} Ib., at 114d. per lb. 


(41) Find the difference between the value of 63 cwt. 
2 qrs. 24 lb. of sugar at a guinea per cwt., and that of 1 qr. 
27 lb. 8 oz. of tobacco at £28 per cwt. 

(42) The population of a town was 128000 in 1897; what 
will it be at the end of three years, if it increases at the rate 
of 5 per cent. each year? 
, (48) The cost of constructing a railway, 87 miles 7} 

furlongs long, was £2674709. 18s. 7sd. What was the 
average cost per mile ? 

(44) All round the floor of a room, which is 28 ft. long 
and 22 ft. wide, there is a border 2 ft. wide which is left 
uncarpeted. Find the cost of staining the border at 1s. 1dd. 
per sq. yard. | Find also the number of yards of carpet, 27 
inches wide, required for covering the rest of the floor, and 
the cost of this carpet at 3s. 9d. per yard. 

(45) Make out a bill for 1500 envelopes at 83d. per 100; 
10} doz. pencils at #d. each; 25 gross pen nibs at 2}d. per 
doz.; 12 reams foolscap at 53d. per quire; 6 doz. slates at 
Ad. each; 72 copybooks at 1s. 11}d. per doz.; 4 doz. slates 
at 4$d. each; 650 slate pencils at 6d. per hundred; 25 gross 
exercise books at 1s. 6d. per doz. 


(46) If a merchant buys 500 bags of jute, each contain- 
ing 400 lb., at £12. 17s. 6d. per ton, and sells again at 
£14. 5s. per ton, paying on this latter transaction 1 per cent. 
for brokerage, what is his net gain, to the nearest penny ? 

(47) What is the amount of wages due to five servants:— 
A for two months at £25 per annum, B for four months at 
£22, C for five months at £20, D for 1 month at £18, E for 
1 month at £13? 

(48) For what sum should a ship worth £2000 be in- 
sured, so that in the event of her total loss within a year, her 
value, together with the premium of 15 per cent., may be 
recovered ? 
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(49) The inhabitants of four towns numbering 6000, 
4250, 3500 and 1250, five years ago, have since increased 
5, 10, 15, and 20 per cent. respectively. Find (i) the present 
average population of the four towns, and (ii) the average 
increase per cent. -._ 


(50) Make out the following bill :— 

750 nails at 2s. 7d. per 1000; 14 cwt. lead pipe at 43d. 
per lb.; 22% gross screws at 43d. per doz.; 32 yds. wire 
fencing ‘at bla. per ft.; 35 pairs hinges at 2hd. per pair; 
69500 bricks at 18s. 9d. per 1000; 486 tiles at 1s. 5d. per 
doz. ; 47 loads of sand at 2s. 6d. per load ; 39 ft. wood at 4d. 
per ft. ; 4 men, 8 hours a day for 5} days, at Tid. per hour. 


(51) Write down, by inspection, the equivalents of 
£16:25, £1:025, £7:16,° £2034:'875 in the common form; and 
express £2. 12s. 6d., £134. 10s., 7s. 6d., £1. 1s. as decimals 
of a pound. 


(52) Five tenders were sent in for building an institu- 
tion, viz., £14872. 14s. 4d., £13589. 12s. 8d., £11876. 
13s. 10d., £15346. 15s. 4d., £12610. Os. 6d.; by how much 
per cent. did the first exceed the average of the five tenders, 
and the last fall short of it ? 


(53) A man’s premium of Life Assurance, at £2. 2s. 8d. 
per cent., amounts to £53. 6s. 8d.; for what sum is he in- 
sured? Why is the charge per cent. for Life Assurance 
different for men of different ages, and why different also 
frequently for men engaged in different occupations ? 

(54) Gas in London costs 2s. 4d. per 1000 cubic feet; if 
it costs half as much again in Paris, find the price (in French 
money) per cubic metre, assuming that 1 metre =39} inches, 
and £1 =25 francs. 

(55) Make out and receipt the following invoice :— 

9} yds. flannel at 1s. 5)d.; 26 yds. calico at 2s. 13d.’ 
15 yds. velvet at 9s. 11d.; 23 yds. muslin at 3s. 7d.; 18 yds. 
linen at 2s. 94d.; 15 yds. ribbon at 114d. ; half-a-dozen pairs 
gloves at 2s. 3hd.; 48 pairs blankets at 12s. 6$d.; 3000 yds. 
calico at 4s, Bd. per doz. yds.; 936 reels Coen ‘at 15s. per 
gross. [What abbreviating processes can be made use of in 
the above calculations ?] 
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(56) A tradesman who is selling off makes a reduction of 
10 per cent. from the marked prices. At what price should 
he mark an article for which he is to receive £1. 11s. 6d. ? 


(57) How many francs and centimes should be obtained 
for £1. 10s., when one franc is worth 9:°386d.? Express 
(87-4 miles in kilometres and metres. [1 kilometre = 39370 
inches.] 

(58) The price of diamonds per carat varies as the 
number of carats. If a diamond of 3 carats be worth £7), 
what is the value of a diamond of 2 carats? 

(59) A railway incline rises 1 ft. in 80 in the first 4 mile, 
then 1 in 120 for the next 1500 yds., and 1 in 110 for 
the next } mile. Find the average rise. 


(60) Make out and receipt the following invoice :— 

300 oranges at 104d. per dozen; 1250 apples at 5 for 3d.; 
2500 eges at 9d. for 10 eges ; 16 boxes of figs, each 5 lb. 
4 02., at 7d. per lb.; 34 sacks of potatoes, each 3 "bushels, at 
Abd. per gall.; 5 gall. strawberries at 54d. per qt.; 3 score lb. 
potatoes at 5 lb. for 3hd.; 2} Ib. tomatoes at 11d. per Ib. ; 
23 pk. peas at 1s. 5d. per pk. ; 75 eggs at 9d. per dozen. 


(61) <A block of gold-ore has a volume of 1 cubic metre ; 
the ore is 2:75 times as heavy, bulk for bulk, as water, and 
contains 2 oz. of gold to the ton. Find the weight of the 
block, also the value of the gold it contains. [1 cubic centi- 
metre of water weighs ‘0022 lb., and 1 oz. of gold is worth 
£3. 13s. 6d.] 


(62) Explain the following extract from a daily paper :— 
“The following were the principal rates of exchange on 
London: Paris, 25:16}; Amsterdam, 12: H3; Antwerp, 25:18 
to 25°22 ; Berlin (short), 20°39}.” 


(63) A hexagonal room, 15 foot side a 13 feet high, 
with one door 8 ft. by 3 ft., one fireplace 5 ft. by 4 ft., and 
two French windows, each 7 ft. by 3 ft., has to be papered 
with paper at 4s. 6d. per piece of 12 yards by 21 inches, also 
with a frieze 18 in. wide at 4}d. per yard. What should be a 
tradesman’s tender for the work, to the nearest penny, allow- 
ing himself a profit of 10 per cent., the workman’s rate of 
wages being 3d. per piece of paper and $d. per yard of frieze ? 
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(64) What is meant by the following terms :—consols, 
preference stock, debenture stock ? 

A certain amount of 3 per cent. stock was bought at 964, 
and afterwards sold at the same price, the proceeds being re- 
invested in 3} per.cents. at 102%. The broker who transacts 
the business makes £30. 2s. Find the original amount the 
stockholder possessed, and the change in his income. (Bro- 
kerage, 1 per cent. on each of the three transactions). 


(65) A merchant has two kinds of tea, the first costing 
him 2s. 8d. per lb., the second 3s. 6d. per lb. In what pro- 
portion should he mix them so as to gain 20 per cent. by 
selling the blend at 3s. 9d. per lb. ? 


(66) A person invested £10000 in railway 5 per cent. 
stock at 104; and the remainder of his capital in consols, 
which yielded 28 per cent. on the actual money invested. 
Finding his income to be only £800 a year, he transferred all 
to the railway stock. What did his income then become, to 
the nearest penny ? 


(67) What do you understand by the expression “ par of 
exchange” ? 

Explain the following paragraph:—‘ India Council bills 
for 96538 rupees were sold by the Bank of England to-day, 
all being on Bombay at 1s. 133d. per rupee.” 


(68) What sum of money will amount to £2400 in 4 
years at 5 per cent. per annum, compound interest ? 


(69) A tradesman began business on the 4th of March 
with a capital of £900; on the 12th of September he was 
joined by a partner who put £500 into the business; on the 
31st of December the profits amounted to £204. 5s. Find the 
share of each partner. 


(70) If the pure gold in an American double eagle be 
worth 81s. 6d., while that in a Greek 40-drachma piece be 
worth 28s. 1}d., how many drachmai might be coined in 
Greece from 10000 double eagles, assuming the loss of gold in 
working to be ‘5 per cent., and the cost of the process equal 
to three times the value of the gold lost? 
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(71) Three persons, A, B, C, possess shares in a business 
concern. A receives 10 per cent. of the profits; B, £100 and 
3 per cent. of the profits; C, 3 per cent. on the money he 
invested. It is found that A receives twice as much as B, 
and that B receives three times as much as C. What did 
the profits amount to, and what sum of money did C invest ? 


(72) <A block of copper 4 feet long, 3 feet broad, and 
4 inches thick, is pierced by four rectangular holes, each 
6 inches by 3 inches in section. What is the total surface ? 
What weight of gold leaf, -~55 of an inch thick, would com- 
pletely cover it? [1 cubic foot of gold weighs 1150 lb.] 


(73) Find, to the nearest penny, the value of 563°25 oz. of 
gold, 896 fine (¢.e. 896 of 1000 parts in weight are pure gold), 
at 77s. 10}d. per oz. standard. [12 oz. of standard gold con- 
tain 11 oz. of pure gold.] 


(74) A youth puts £30 in the Post Office Savings Bank 
on his 17th birthday, and the amount accumulates at’ 2} per 
cent. per annum, compound interest. Find, to the nearest 
penny, the amount on his 21st birthday. 


(75) A man’s rates and taxes are based on his house 
rent, and amount to £15. 5s. per annum. The poor-rate is 
10d. in the £, water-rate 6 per cent. of the rent, and the 
remaining taxes amount to two-thirds of the whole. What 
is his gross income if he allows himself one-eighth of his net 
income for rent, after paying income-tax at 8d. in the £? 


(76) What is meant by the true present worth of a bill? 

The present worth of a bill due 18 months hence is £1120, 
the rate of interest being 3 per cent. per annum. What is 
the face value of the bill ? 


(77) If silver is worth 2s. 6d. per ounce, what weight in 
grams, etc., would be worth 11:325 francs, assuming £1 to be 
equivalent to 25:11 francs, and 1 kilog. to be equivalent to 2:2 
Tos? 

(78) A man possessing £7200 Canadian 4 per cent. stock 
sells out at 108, and invests in Argentine 5 per cent. stcck 
‘at 64. Find the change in his income, and the broker’s 
charges for effecting the change. (Brokerage } yer cent.) 
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(79) If two cubic yards of gravel be required to gravei 
a path 30 yards long and 2 yards wide, how much will be 
required to cover (to double the depth) a path, 3 feet wide, 
round a circular bed of 20 feet diameter ? 

What will be- the cost, assuming the price of gravel to be 
9s. per load of 1 cubic yard, and the cost of laying, rolling, 
etc., to be 1d. per syuare yard of path ? 

[Area of a circle=22 times the square on its radius. ] 


(80) A bankrupt, whose assets are £4566. 4s, and lia- 
bilities £13872, owes sums of £3200, £2070, and £1168 to 
his three principal creditors. What can the bankrupt 
pay in the £, and how much will the creditors severally re- 
ceive ? 


(81) What is the difference between true discount and 
banker’s discount? Does the latter favour the holder of the 
bill, or the banker who negotiates it? Explain the expres- 
sion,“‘ Due at... . 2.) days’ sight.” 

What is the difference between the true and banker’s 
discount on a bill of £1350 due 6 months hence, the rate of 
interest being 4 per cent. per annum ? 


(82) . A company is formed to acquire a theatre. The share 
capital is £35000, divided into 10000 six per cent. preference 
shares of £1 each, and 25000 ordinary shares of £1 each. 
The preference shares, in addition, participate equally with 
the ordinary shares in all surplus profits remaining after a 
dividend of 10 per cent. has been paid on the ordinary shares. 
The average weekly takings are £50 per performance (6 per- 
formances weekly and 50 weeks to the year); income from 
letting offices, ete., £200; the profits on refreshment bars, 
etc., £800; the profits on advertisements, £250. The working 
expenses for the year were £10900; the sinking fund con- 
tribution, £942. What dividend might be declared on the 
ordinary shares ? 


(83) Explain the following quotation from a London 
paper :—“The Paris cheque exchange was 25:11. Vienna, 
11°95. Silver remained unchanged at 274d. The Calcutta 
exchange was 1s. 213d.” : 
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(84) At the beginning of a certain year the population 
of a town was 16400; the deaths during the year were 3 per 
cent. of the population, and the births 3°75 per cent. What 
was the population at the end of the year, neglecting changes 
caused by removals ? 


(85) Having invested a sum of money in 2? per cent. 
consols at 113, I held the stock until I had received one 
year’s dividend. I then sold out at 111}, investing the pro- 
ceeds (including the dividend) in London and South-Western 
4 per cents. at 135. My new income was £455. What 
money did I invest originally? (Brokerage } per cent.) 


(86) If 6 per cent. be gained by selling 680 lb. of tea for 
£119, at what rate per lb. should it be sold so as to gain 18 
per cent.? Give your result true to the nearest farthing. 


(87) Three persons, A, B, C, enter into partnership with 
sums of £1800, £1500, and £1400 respectively. A withdraws 
£600 at the end of 3 months, the deficit in the capital being 
made up by B subscribing £300 and C £300. The profits at 
the end of a year’s business amount to £840. How should 
they be divided ? 


(88) In what proportion should a merchant mix two 
kinds of tea, costing him respectively 2s. 6d. and 3s. 6d. per 
lb., so as to realize a profit of 20 per cent. by selling the mix- 
ture at 3s. 9d. per lb. ? 


(89) On January Ist the population of a town was 18500: 
the death-rate was 20 per 1000, and the birth-rate 26 per 
1000; 120 people moved into the town and 46 left it during 
the year. Find the percentage of increase at the year’s 
end. 


(90) A merchant in London buys goods in Paris, the 
price of which is a million francs. How will he probably 
pay for them, and what will be their final cost, allowing 10 
per cent. for duty and cost of transit? [Exchange in London 
on Paris 25°25.] 
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(91) The capital of a railway company consists of £500000 
preference stock, paying 4 per cent., and £700000 ordinary 
stock. The working expenses amount to £25000 a month, 
and the receipts average £1000 daily. What dividend can 
be declared on the ordinary stock after £24000 is added to a 
reserve fund? What would be the net income of the holder 
of £8500 ordinary stock (income-tax being 8d. in the £)? 


(92) The cost of workmanship of a metal amounts to 25 
per cent. of its actual value in the unworked state, the cost 
of distribution amounts to 10 per cent. of the cost of the 
manufactured goods, while the retailer realizes a further profit 
of 15 per cent. What is the selling price of goods made from 
£80 worth of metal ? 


(93) Find the cost of flooring and decorating a room 100 
feet long, 80 feet broad, and 20 feet high, the floor being 
parquetted with pieces, 10 inches by 3 inches, costing 2s. 6d. 
per hundred ; and the walls and ceiling being painted at a 
cost of 1s. 6d. per square yard. There are six windows, 10 
feet by 5 feet, and two doors, 8 feet high and 4 feet broad. 


_ (94) A person having £170000 invests it in 3 per cent. 
stock at 1012; the value of the stock then falls to 991, where- 
upon he sells out and invests the proceeds in 6 per cent. stock 
at 1472. Find the change in his income. (Brokerage } per 
cent.) 

(95) A man’s liabilities amount to £23450; his assets, 
including two bills for £5000 and £3000 (due respectively 
4 months and 8 months hence), amount to £12270. Sup- 
posing the bills can be discounted by a banker at 5 per cent. 
per annum, how much can the bankrupt pay in the &, and 


‘how much, to the nearest farthing, will a creditor recover on 
a debt of £6500 ? 


(96) If 3 cwt. 3 qrs. 12 Ib. of zinc can be bought for 
£7. 4s., at what price must 2 tons 8 cwt. 2 qrs. be sold to 
yield 20 per cent. profit ? 

(97) If the value of silver fall from 52d. to 34d. per oz., 
find the additional profit in the coinage of 20000 shillings, 
the weight of a shilling being 87:27 grains, 37 fine. 


(98) Find the equivalent value in Russian roubles of 
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1000 shillings, if 100 roubles weigh 52; Russian pounds, and 
each pound contains 4095 grammes. [The silver rouble is 
‘868 fine, and the shilling weighs 5°65 grammes. | 


(99) If I pay £135 an acre for a field, consisting of 
30 acres 3 roods 25 perches, which yields, after deducting all 
charges, £216 a year, what rate of interest do I get for my 
capital outlay ? 


(100) The half-yearly profit of a railway company is ap- 
portioned as follows :—£102000 to pay interest on preference 
stock at the rate of 8 per cent. per annum, £45000 to pay 
interest on debenture stock at the rate of 6 per cent., and 
£15000 to pay a dividend at the rate of 1} per cent. on the 
ordinary stock. What is the whole amount of the capital ? 


(101) What amount of 2? per cent. stock should be given 
in exchange for £100 of 3 per cent. stock, so that the exchange 
may be effected without loss of income ? 

(102) The capital of a company is £5672500, and the 
profit for the half-year is £197565. The dividend is to be 
reckoned to the nearest eighth per cent., which will leave a 
balance. What dividend for the half-year can be paid, and 
what will the balance be ? 

(103) Exchange £1256. 14s. 10d. into Russian silver 
roubles at 96°74. 

(104) A cottage cost £243. 15s. 9d. What must be the 
weekly rent so that, after allowing 10 per cent. of the gross 
receipts for repairs, the investment may yield 5 per cent. per 
annum ? 

(105) Which is the cheaper, and by how much per 
annum: an article costing 12s. which has to be replaced 
every 7 months, or one costing 15s. and lasting 9 months ? 


(106) The gross income of an estate is £5520, What is 
the net income after paying income-tax at 6d. in the £, and 
rates to the amount of 18? per cent. on the gross income ? 

(107) _A London merchant wishes to pay a debt of 12800 
francs toa Paris merchant when the course of exchange is 
quoted at 25°40 in London and 25°45 in Paris; how much 
does the former merchant gain if, instead of remitting, he be 
drawn upon by the latter ? 
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(108) A blended tea is made up of three kinds worth 
Zs. 2d., 1s. 10d., and 1s. 6d. per lb. respectively, in the pro- 
portions 7,11, 7. It is sold at 2s. 35d. per lb. What is the 
gain per cent. ? 


(109) Having a bill for £10000 payable 19 months hence, 
a man wishes to discount the bill and invest the proceeds in 
23 per cent. consols at 9534 (brokerage +), so that the income 
from the consols may not be less than £275 per annum. 
What is the greatest rate of trade discount that he may 
accept ? 

(110) The receipts of a railway company were appor- 
tioned as follows :—4l1 per cent. for working expenses, 56 per 
cent. to pay the shareholders a dividend of 3$ per cent., and 
the remainder, £15000, to be set aside as a reserve fund. 
What is the capital of the company ? 


(111) <A publisher sells books to a retail dealer at 5s. a 
copy, but allows 25 copies to count as 24. If the retailer 
sells each of the 25 copies at 6s. 9d., what profit per cent. 
does he make ? 


(112) A bankrupt’s assets are £1472. 7s. 6d., and his 
debts amount to £7634. 5s. If the expenses of the bank- 
ruptcy amount to £200, what dividend will the creditors 
receive ? 

(113) <A bill for £1000 at 90 days’ sight has been pre- 
sented for acceptance on February 10th, 1888, and on March 
10th is discounted at 5 per cent. per annum; how much will 
the discounter pay for the bill ? 


(114) A merchant in London having purchased goods in 
New York, the price of which is 3475 dollars, wishes to pay 
for them; explain some usual method of doing so. Find 
what the goods will cost the merchant, exchange in Londor 
on New York being 4° 833. 


(115) A man purchases £1400 stock in 3 per cent. West 
Australia inscribed stock at 94}, and also invests £3150 in 
the purchase of Russian inscribed 5 per cent. loan at 94}; 
how much stock has he standing in his name ? 

If he sells the West Australian at 951, and the Russian 
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at 964, what does he gain or lose by the transaction ? (Bro- 
kerage on West Australian 3, on Russian 4.) 


(116) By the conversion of a stock from 8 per cent.to 2% 
per cent., a person’s income is diminished by £27 per annum. 
What cash would he obtain by selling out at 971, brokerage 
being neglected ? 


(117) A man expects to let a house for £80 per annum, 
and calculates that, after deducting an annual sum for re, 
pairs, etc., he will get 74 per cent. on the purchase money. 
He lets the house for £76 per annum, spends yearly £5 more 
than he intended en repairs, and gets 6 per cent. on the pur- 
chase money. What did he give for the house ? 


(118) Sugar passes through the hands of three dealers, 
each of whom makes 10 per cent. profit on his outlay; and is 
sold by the last of the three at 23d. per lb. Find, to the 
nearest penny, the original price of the sugar per cwt. 


(119) A publican buys beer at 10d. per gallon. To every 
2 gallons of beer he adds a pint of water, and he sells the 
mixture at 2d. per pint. What is his gain per cent. ? 


_ (120) After deducting life insurance premium of £100, 
ard paying income-tax at 8d. in the £ on the remainder, 
1 man’s net income is £870, What is his gross income ? 


(121) In 1871 the census showed that the population of 
a certain town had increased 5 per cent. on that of 1861. In 
1881 the increase was 10 per cent. on the population of 1871, 
and in 1891 it was 15 per cent. on that of 1881. What was 
the increase per cent. in the 30 years from 1861 to 1891? 


(122) A seller reduced the price of oranges per score by 
Qd., and in consequence received only 85 per cent. of what he 
had been receiving before the reduction; what does he now 
get for four cases containing 150 oranges each ? 
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(123) The books of a company with a capital of £3300000 
show the following facts bearing on a year’s operations :— 
Working expenses were 47 per cent. of the gross receipts, 
and a sum of £4979. 3s. 4d. was paid for interest on loans. 
What was left after. these payments was subject to income- 
tax at the rate of 6d. in the £, and the remainder was distri- 
buted among the shareholders, except £4900, which was 
carried to the reserve fund? If the gross receipts were 
£306250, at what rate was the dividend paid ? 


(124) An estate has been let for £480 a year, less land- 
lord’s taxes amounting to 15d. in the pound; if the rent is 
reduced to £450 a year, and taxes rise to 16d. in the £, by 
how much per cent. will the landlord’s net receipts be re- 
duced ? 


(125) <A person buys $2000 United States 6 per cent: 
bonds at 862; find what they cost him, brokerage being } per 
cent., and the nominal par of exchange 4s. 6d. per dollar. 
Find also his income, the course of exchange being 4s. O$d. 
per dollar. 


(126) A tradesman, who allows 1$d. in the shilling dis- 
count on all goods sold, makes 10 per cent. on his capital ; at 
how much per cent. above the cost price does he mark the 
articles for sale ? 


(127) A man possesses £22400 of 2} per cent. consols, 
and sells them at 993. He then invests one-half of the pro- 
ceeds in 4 per cent. railway debenture stock at 1324, lends 
£7266. 13s. 4d. on mortgage at 4$ per cent., and loses the 
rest. What alteration is produced in his annual income ? 


(128) James Wilson and Thomas Jackson enter into part- 
nership on January Ist, 1898, to trade as Wilson, Jackson - 
& Co. with a capital of £8000; Wilson contributing £6000, 
and his partner the remainder. Interest on capital is to be 
reckoned at 5 per cent. per annum, and the former is to take 
two-thirds of profits or losses, the latter one-third. At the 
close of the year the balance-sheet shows a profit of £1125. 15s. 
Render the account of each partner with the firm, not reckon- 
ing interest on the amounts drawn out for personal expenses, 
which were £480 by Mr. Wilson and £330 by Mr. Jackson. 
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(129) A wine merchant buys 10000 litres of wine at 
2 francs a litre, and immediately sells it for cash at 2s. 6d. per 
quart. Find the amount of his gross profit, assuming that 
oS are equal to 7 quarts, and that a franc is equal to 
Ohad. 

(130) What is the price per lb., to the nearest farthing 
in English money, of Brittany butter, which costs 3 francs 
per kilogramme? [£1=25:17 francs, and 1 kilo.-=2°204 lb.] 


(181) A company makes in the year a profit of £75118. 
17s. 6d. on a capital of £872325 ; find, to the nearest quarter 
per cent., the highest dividend that can be paid, and how 
much will be carried forward. 


(132) <A bookseller is allowed by a publisher 20 per cent. 
discount on the nominal price, and 5 per cent. on the reduced 
price for cash; he is charged also for 13 copies as 12. The 
bookseller allows his cash customer 3d. in the shilling off the 
nominal price. What is the bookseller’s profit per cent., to 
the nearest tenth, on cash sales ? 


(133) Brown sells his goods 20 per cent. cheaper than 
Black Brothers, and 20 per cent. dearer than White & 
Grey. How much would a customer of Black Brothers 
benefit by taking £500 worth of goods (i) from Brown, and 
(ii) from White & Grey ? 

(134) A person, holding £14350 Natal 4} per cent. stock, 
sells out at 105, and with the proceeds purchases Exchequer 
bills, bearing interest at the rate of 8s. 9d. per cent. monthly, 
when the bills are at a premium of £2. 10s. per cent. Find 
the alteration in his income. 


(135) Wheat is quoted in London at £2. 15s. per quarter, 
and in Antwerp at 26 francs per hectolitre; freight to Lon- 
don is 5s. per quarter, and to Antwerp 2 frances per hectolitre ; 
and exchange with London is 1} per cent., and with Antwerp 
24 per cent. Determine to which of these ports a corn mer- 
chant should consign his wheat, and what he will thereby 
gain per quarter. [£1= 25:26 francs, 1 quarter =2:908 hecto- 
litres.] 
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(1386) A shopkeeper marks his goods with a price from 
which he can deduct 15 per cent. for ready money, and still 
have 104 per cent. profit. What is the marked price of 
an article which costs him £3. 19s. 2d. ? 


(187) A dealer was making a profit of 25 per cent. by 
selling whisky at 15s. per gallon. Owing to a rise in duty 
on spirits he paid 6d. a gallon more than before for similar 
whisky, and sold it at 15s. 6d. per gallon. What was the 
profit per cent. after the change ? 


(138) A merchant buys 700 quarters of wheat. He sells 
280 quarters at 7} per cent. profit, 320 at 10 per cent. profit, 
and the rest at 124 per cent. profit. His whole gain amounts 
to £100. 19s. 7d. At what price per quarter did he buy ? 


(139) The capital of a company consists of £1100000 in 
Al per cent. debenture stock, the same amount in 6 per cent. 
preference shares, and the same amount also in ordinary 
shares. If the net annual profits are £209000, calculate the 
amount per cent. available for dividend on the ordinary 
shares after payment of the debenture and preference claims. 


(140) A person intending to purchase enough 25 per 
cent. stock to yield an income of £579. 15s. per annum 
when the stock is at 95, delays till the price has risen to 953. 
How much more will he then have to pay ? 


Commercial Arithmetic. 


ANSWERS. 
REVISED EDITION. 
I. Pace 2. 
(Ae 397596; B, 152145. C. 188707. D. 261968. FE. 189002. 
F. 587607. G. 3411238. H. 306801. I. 312046. J. 882543. 
1. 144014, 2. 140848. 8. 190528. 4. 307907. Bel O5427. 
6. 204622. 7. 108641. 8. 256823. 9, 109520. 10. 110073. 
41. 159895. 12, 193116. 13. 1205382. 14, 160976. . 15, 146506. 
16, 224943. 17. 70728. 18. 174444. Gross Total 8019538. 
TI. Pace 4. 
1. 428934. 2. 16438799. Sy TAREE 4. 5487445, 
5, 909299. 6. 1969129. [1080100 8. 1414337. 
9, 3493718. 10, 1227223. 11. 5858777. 12. 83889. 
18. 9089. 14, 28131. 15. 22787. 16. 32016. 
17. 48889. 18. 7749. 19. 38588. 20. 88889. 
Til. Pace 6: 
1. 85449589000, 3. 184106130000. 8. 296740525000. 
4, 19535382828. 5, 22249874400, 6. 24488552242. 
7. 57119863500. 8. 31881845600. 9, 63357201600. 
10.- 356099254000. 11. 375674574240. 12. 486404256000. 
IV. Pace 9. 
1. 6915555. 9, 27212724, 8. 822724452. 4. 6573632571. 
5, 51289188. 6. 484725094. 7. 3487415420. 8, 4746767440. 
9, 3258155393. 10. 3664270. 11. 14609925. 12. 106836625. 
13. 230938750. 14, 2404453125. 15. 131966000. 16. 40996494. 
17, 55654140. 18. 77202073. 19. 96490058. 20. 86838210. 
21. 109492752. 22. 97636082. 23. 124822404. 24. 169336664 
V. Page 10. 
4. 24127632. 2. 17819543. 8. 3597705. 4, 18866175. 
5, 15468441. 6. 22648432. 7. 21286356. 8. 40155786. 
9, 618176208. 10, 531916875. 11. 193625747. 12. 65720808. 
18. 331824675. 14. 307736000, 15. 4806273384. 
WAR Jewerm als 
f. 17394083928. 9, 29720058996. 8. 12861344175. 
4, 88346523875. 5, 57783767936, 6. 24685816040, 
7. 6070595256. 8. 22307329341. 9, 23985264576. 
40. 12018873792. 11. 57218121072. 12. 186808541265. 
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VII. Pace 12. 


1, 441. 25 168ir 8. 1089. 4, 2809. 5, 2209. 
6, 313 7. 5476. 8. 7921. 9, 4624. 10. 7225. 
VIII. Pace 15. 
1, 27.855... 2, 38 18 8.2 Bie Aone, 5 i Ore ae 
(Gh ean Yh Bhbrb ly ie oer Oh By alieh TO 2 Fo Gil, 
sake 1g Pes HG Neh (63, Ghee 04 jC PERI bitin alll. 
(V5), Pe Beaks Cr KB), hk Oko Ue 
IX. Pace 16. 

1, 4288596 ; rem. 6. 2. 2073283; rem. 13. 93, 1014960; rem. 47. 
4, 231889; rem. 279. 5, 65439; rem. 216. 6. 174991; rem. 66. 
7, 158746; rem. 101. 8, 104840; rem. 177. 9, 61484; rem. 359. 
10. 12347794; rem.2. 11. 549877; rem.12. 12, 75786; rem. 178. 
13. 2929873; rem. 12. 14, 307406; rem. 238. 15. 27572; rem. 1634. 
16, 493911; rem. 103. 17, 24693; rem. 572. 18, 5879; rem. 2246. 


X.~ Pace 18. 
1. 5027344; rem. 96. 2. 1856285; rem. 84. 8. 1967865. 
4, 647975. 5, 433517. 6. 711885. 7. 620382. 
8. 297289; rem. 498. 9, 371162; rem. 705. 10, 515929; rem. 538. 
11. 836703 ; rem. 680. 12, 740732; rem. 640, 18. 184525; rem. 256. 
14. 455795; rem. 585. 15. 636903; rem. 354. 16, 404897; rem. 1187. 
17, 120725; rem. 981. 18, 222943; rem. 1736. 19, 103249; rem. 875, 
20. 24158; rem. 1918. 
XI, Pace 20. 
1. 46; 460; 4600. Qe ies (COs 4000: 3. 5; 50; 500. 
4, 8; 80; 860 [sy Gas) 8 2 Gley 4190, 6. 157°9; BH 15790, 
(ly SRS foil SSN AU, 8. 15; 15: 150 9. 10°5 ; 105 ; 1050. 
10. 4; 4; 40. iUls. Ws Cie C0) 12, 53°45 ; 5845; 5845, 
13. 6-28 ; 62:8; 628. 14, :15; 15; 15. 15. ODS tbe: 
16. 5-283 ; 52: 83 ; 528:3. 17. 20:06; 2006 2006. 
18. 1579; 15°79; 157-9. 19. 140-03; 1400°3 ; "14008. 
DO. °528; 5:28; 52'8. 21005 sara omnes 05781 ; ‘5781 » 5-781. 
23, ‘00057 ; -0057; :057. 24, ‘00001; -0001; ‘001, 
Xi Sacre Oi. 
1, 10-46; 1-046 ; -1046. 25 16:77 S16 reml ead 
Solo osmlcotomara: 4. 86:11; 3:611; -8611. 
Bro 79 579) <Ola79% 6. 1:40003; -140008 ; -0140008, 
7. 3°70007 ; ‘870007 ; :0370007. 8. 2°803205 5 -2803205 ; 02803208. 
9, 1:705706 ; -1705706 ; 01705706. 10, 4°376201 ; -4876201 ; -04376201. 
11. 3-:00012; -300012; -0300012. 12, 8300156 ; ‘8300156 ; -083800156, 
{3. 419; -0419; -00419. 14. +105; 0105; -00105, 
15. ‘5345; 05345; 005345. 16. °2006; -02006 ; -002006, 
17. *11003; -011003; -0011003. 18. °5372; :053872; -0053872. 
19. :05; 005; * 0005. 20. -087 ; 0087 ; -00C87. 
21, -0628; -00628; -000628, 22. 001; -0004; -00004. 
23. 0015; 00015 ; ‘000015. 24. °C005 ; -00005; -0000085. 
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vol 
XII, Pace 23, 


1. 182-67, 2. 458-96. 3. 2-19. 4, 26°69. 5. 12-97, 
6. 19:02. 7. 160-92, 8, 110-92, 9, 43:23. 10, 43-43. 
11. 5-44. 12, 94-21, 13. 47-77, 14, 305-18. 
XIV. Pace 24. 
4, 11-9974. 2, 41-9375. 3. 5943654. 4, 83:338365745. 
5, 4938-2602. 6. 1840-01069. 7. 12:3497. 8, 12:3488. 
9, 8954-09885, 10. 183746-6292. 
XV. Pace 24. 
154 2.249. 3, 212. \ 4. -90, 5, 428, 6, 10-85. 
7. G44, 8, 1:55. 9, 11°88.-- 10, 14-63. 11, 31-08, 12, 6-97. 
13. 155: 14, 12°97. 
XVI. Pace 28. ‘ 
1, 18-077. 2. 3-652. . 0022. 4, 0185, 5, -0568. 
6. 52806. 7, 19004218627. 8, 26416-40239. 9, 10-75188. 
10, 27-02898. 11, 985-428339. 12, 24327689. 18, 4195-785 
14, 5:87723. 15. 3:99149748. 16, -00198922. 17, 084. 
18. +2759. 19. -04. 20. :2821. 
XV eAce 3 
1.278. 2, 1563. 3, 1190. 4. 254-498. 5, 2115-1922, 
6. -0733. 7. 0229. 8. 12973217. 9, 726-361296. 
10. 285119:0879907. 14. 018302. 12, 1527. 13, 30-30. 
14. 4783, 15. 3358. 16. -0108. 
XVIII. Pace 32. 
1. £7:204. 2, £6305. 8. £2407. 4, £8:709.. 5, £9810, 
6. £1911. 7, £9314. 8. £4519. 9, £3-624. 10, £2-181. 
11. £6:284. 12, £5394. 18, £4891. 14, £7798. 15, £3°682. 
16. 3s.13d. 17. 7s. 24d° 18, 5s. 2d. 19, 188. 13d. 20, 15s. Od. 
21. 11s. 13d. 22, £3. 7s.43d. 28, £2.85. 4d. 24, £4. 18s. 5d. 


25. £8. 14s. 84d. 
28. £2. 19s. 8d. 


Lines. ED 8. 

25601. 9. 
27389 .17. 
38207 . 10. 
38616. 6. 


D. 
Lines. x 


Ss 
(15) «8914.13. 
12507 . 10. 
29901 . 18. 
86366. 16. 


26. £6. 10s. 104d. 


27, £2. 16s. 63d. 


29. £3. 138s. 3d. 830. £5. 10s. 23d. 


XIX. Pace 33. 
B. 


C. 

& Sn Qs tg Dy ah 
30012 392). 7 11105.14.3 
DOS LIE ae 1900112 
42650. 2.5 34398 18.4 
EYE B) es FE G) 50803 . 10.6 

E. 1s 

aS Saud. s. d. 
84557.. 19.0 TOS eae 
41627... 4.25 29006, 4.2 
DicoonieO ant 39790: 8.3 
57889 ..17. 7 52193 .18.6- 
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XX. Pacers. 
Lees ad: Sees) a. Ree iG Teh 
A. 67. 9. 9 B Tiyan Gen As Cc. W210 mest 
D. 349) De Otis) E FOSS. Di 48) Pee AO ele 
(ey (Heil ahs © Hs 56473 eae 1S (992 Os 
Dr BO Al. a! oe) AGA Ae 4 4 DTD Sine 
i 20 ls, LG RS Re 7. 4460.15. 2 
8. 165438— 12. 16 Oe o59ee 1s. 0 10; 5606).53550 
11 “S190. 2 tt 12> 4023.16 aa ; 
Gross Total 68086.10. 5 
XXI. Pace 35. 


4, £4. 4s. 10d. 2, £1. 12s. 73d.. 3, £2.08. 5d. 4, £24. 178. 93a 
5, £44. 18s. 44d. 6. £57. 8s. 119d. 7. 18s. 114d. 8, £1. 18s, 94d. 
9, £3. 18s. 104d. 10, £12. 18s. 113d. yi 


XXII. Pacer 36. 


1. £343. 19s. 73d.; £355. 12s. 104d. ; £518. 17s. 94d. 

2, £859. Ss. (4d. ; £2258, Os. Ghd. ; £1927. 168. 114d. 

3, £4490. 8s. 24d; £4035. 18s. 84d.> £4945, Qs. Sid. 

4. £1581. 16s. 13d.; £1613. 2s. 74d.; £1675. 15s. 64d. 

5. £1923. 3s. 44d. ; £1993, 14s. 104d. +-£2099. 12s. 14d. 
6. £2080. 1s. 114d. ; £2547..10s. Sid. ; £2968. 4s. 63d. 

7. £6159. 4s. OFd. ; £7120. 4s. Bkd.; £8561. 14s. 7d. 

8. £30046. 11s. 44d. ; £34806. Os. 23d. ; £89855. 3s. 24d. 
Q. £18009. 14s, Qd. ; £25213. 11s. 10d.; £49526. 18s. 114d. 
10. £75894. 16s. 14d.; £113873. 14s. 54d. ; £70272, 19s. 44d. 
11. £481489. 2s. 6d. ; £449389. 17s, ; £513588 

12, £342274. 11s. dd. ; £825126. 3s. 9d. 3 eD290017, 3s. Od. 


XXL Pace -87,— 
1. £1192. 8s. 14d.; £687. 1s. 02d. 2. £148. 11s. 2$d.; £424. 9s. 2d. 


3, £30. 11s. 24d. ; £25. Os. 08d. 4. £191. 10s. 24d. ; £275. 15s. 6d. 
5. £64. 18s. 52d. 6. £58. 7s. 34d. "T, £23. 15s. 64d. 
8. £148. 4s. 84d. _ Q, £157. 88, 44d. 10. £175. 17s. 44d. 
11. £281. 5s. 74d. 12. £1473. 2s. 93d. 


XXIV. Pace 41. 


Arrangement of Aliquot Parts (Practice). 


XXV a. Pace 43. 


1. £4486. 2. £5410. 10s. 8. £6645. 12s. 

4, £2876. 138s. 4d. 5, £3961. 2s. 6d. - 6, £51387. 4s. 

7. £6354. 6s. 8d. 8. £4270. 18s. 8d. 9, £6955. 6s. 3d. 
10. £3542. 11s. 11. £4444. 15s. 12. £9035. 8s. 8d. 
13. £3706. 8s. 9d. 14. £4649. 15s. 6d. 15. £3650. 6s. 8d. 
16, £4579. 7s. 8d. 17. £5299. 17s. 6d. 18. £4708. 8s. Od. 
19. £1220. 3s. 14d. 20. £1382. 7s. 8d. 21, £1108. Os. 74d. 


22, £1422. 1s, 23. £1545. 88. 14d. 24, £1789. Zs. Abd. 


1. £30. 15s. 10d, 
4, £49. 9s. 4d. 

fe ew lielia. 
10. £75. 6s. 113d. 
13. £345. 16s. 13d. 
1G eS omtbs. dia, 
19. £206. 18s. 048d. 
22. £55. 18s. 5.3.0: 
25. £114. 7s. Ofd. 
28. £813. 4s. 913d 


1. £1377. 12s. 6d. 
4, £42385. 88. 4d. 
7. £119662. 6s. 2d. 
10. £65128. 16s. 8d. 


13. £109802. 1s. 10d. 


16. £4011. 6s. 7d. 


19. £96100. 13s, 10d. 


1. £5934. 1s. 104d. 
4 £2648. 4s, 11d. 


10. £1197. 17s. 8d. 


4. £1. 12s. 10d. 


ANSWERS, 


XXV zs. 
2, £58. 10s. 74d. 
5. £97. Os. 9d. 

8. £143. 4s. 93d. 
11. £125. 3s. Std. 
14. £771. 11s. 6d. 
17, £231. 8s, 02d. 


20, £538. 18s. 32,d. 


23, £101. 8s. Bad. 
26. £297. 12s. 12d. 


29. £149. 13s. 6,4,d. 


XXVc. Pace 44. 
2. £1093. 10s. 


5. £45197. 17s. 9d. 


8. £18789. 15s, 
11.. £118480. 17s. 


14, £99488, 19s. 6d. 


17, £8583. 8s. 9d. 
20, £72386. 1s. 8d. 


XXVI. Pace 45. 


2. £39478. 1s. 6d. 


5. £780. 2s. 74d. 
8. £2288. 19s. 8d. 


XXVII. Pace 47. 
2. £2. Is. 14d. 


Pace 44, 
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8. £100. 16s. 63d. 
6. £30. Bs. 10}d. 
9, £97. 19s. 114d. 
12. £164. 10s. 114d. 
15. £30. 0s. 74d. 
18. £313. 10s. 84d. 
21, £342. 18s. 72d. 
24. £183. 13. bed. 
27. £470. 9s. 132d. 
80. £163. 18s. 4sud. 


8. £6775. Qs. 24d. 
6. £69339. 19s. 4d. 
9, £41151. 

12. £98573. 18s. 34d. 
15. £7721. 14s. 43d. 
18, £6928. 1s, 5d. 


8. £4549. 19s. 6d. 
6. £16072. 1s. 9d. 
9, £11. 16s. 3d. 


3. £3.28. 7d. 4, £83. 19s. 2d. 


5. £279. 16s. 6d. 6, £48. 18s. 64d. 7. £87. 0s. 9d. 8, £16. 15s. 6d. 


9. £8. 12s. 5d. 
13. £71. 17s. 2d. 
16. £412. 10s. 1d. 
19. £155. 15s. 


14. £1. 17s. 


17, £2734. 15s. 3d. 
20. £300. 15s. 10d. 


XXVIII. Pace 47. 


10, £228. 18s. 6d. 11. £1. 6s. 9d. 12. £75. 10s. 44d. 


15. £16. 5s. 7d. 
18. £467. 1s. 7d. 


1, £21. 183. 10d. 2, £20. 6s. 2d. 3, £253. 0s. 4d. 4, £94. 2s. 84d. 
5. £26. 17s. 104d. 6, £28. 18s. 6d. 7, £28. 4s. 8d. 8, £148. 16s. Sd. 


9, £38. 16s. 3d. 

13. £6. 14s. 53d. 
17. £16. 18s. 6d. 
20, £45. 17s. 10d. 


. 


1, £910. 8s. 144. 
4. £5393. 1s. 11d. 
7. £5479. 17s. 8} 1. 
10. £10011. Os. 6$d. 


10. £33. Os. 44d. 
14, £21. 10s. 1d. 


18, £29. 12s. 10d. 


XXIX. Pace 49. 


2. £113. 4s. 74d. 
5. £681. 10s, 


8, £1980, . 


11. £22. 11s. 8d. 
15223) 7s. 1d: 


12. 9s. Sd. 
16. £19. 11s. 
19. £24. 5s, 74d. 


8, £180, 19s. 1084, 


6. £613. 2s, 8d. 
9, £4595. 88. 4d, 


\ 
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XXX. Pacz-50. 


es eC i: i : Oo Se Ge 
2 
5 


9. 4. 10. 2. 11. zo- 12. 4. 13. 4. 14. 3. 


15. sh5- 16. ho: 17. sho: 18. shy: 19. =%5. 20. sdso: 
«= - XXXII. Pace 50. 
ik, wp Wd, Pay 8. 20. 4. 10. 5 BE 63715; 7. 4 
ry, Pash 8), BA. 10. 26. 11. 97. 12. 8}. 18. 34. 14, 24. 
15. 74. 16. 60. Vis 7o 18. 75. 19. 425, 20. 101. 
XXXII. Pace 51. 
1. £1; £2; £5; £3. 10s.; £7. 10s. 2, £1. 10s.; £3; £4. 10s.; £6. 
3. 5s.; £1; £1. 10s. ; ; £2. 10s. 4. SA; £8; X6. 
5, £2: £5: £8: £2.'10s.; £17. 10s. 6. £2; £10; £20 ; £30. 
7. £57. 10s. : - £98. 15s. 8. £3. 14s. 9. 3 oz. 12 drs- 
10. 3cwt. 3 qrs. 12 lb, 4 oz. 
XXXIII. Pace 51. 
fr 50: D203 3. 60. 4. 663. 5. 5. 6. 33. 
7. 11f. 8. 3. 9, 33. 10, 2. 11. 2. 12. 30. 
r XXXIV. Pace 52. 
1,. £1600. 2. £2880. 8. £2400. 4. 5, £1040 
6. £1500. 7. £3532. 10s. 8. £13750. 9, £402. ee £36291. 13s. 4d. 


XXXV. Pace 52: 


£1425. 2, £1940. 3. 7874. 4, 833. 5. 7h. 6, 143. 
, £90. 8. 63gal. 9, £1240. 10, 9740. “11. 9600. 12. 148599. 


XXXVL PAGE. 55, 


1. £50. 2. £12.0s.9d.- 3, £96.5s. 4, £202..10s, 5, £23. 

6. £10526. 5s. 7. £8650. 8. £78. 12s. 93d. 9, £765. 

10. £1600. 11. £548. 2s..118d. 12. £447. 6s. 8d. 

13, £1862. 3s. 284d. 14, (i.) £2. 6s. 9d. 5 (1i.) £4. 19s. 104d. 3 
(iii.) £9. Os. 74d. 15. 1s. O2,d. (correct discount £1. 4s. bd.). 

XXXVII4. Pace 57. 
Tate 2, 22. 3. “FRB: 4, 196. 5, 22:478. 6. 12:36. 
7. 23°9554. 8. 187:04875. 9, 228:3. 10. 53-925, ; 


XXXVIIs. Pace 57. 


1. 21990. 2. 185901. 3. ae 4, 1:05. 5, 691. 
6.:843 years, 7. 1:16. 8. 8}. - 9, 258. 10, 11st. 18 lb. 11 oz, 
11, Lton.2qrs, 12. 693 and 63. 43. 34%. 14, 26719, 
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N\ = 
io ae a 
: > 8 XXXVIII. Pace 58. / 
tae 
43) 
~ j 
(A) 
(B) 
\ (C) 
: (D) 
‘ he (BE) 
Vago | 
2. ye. 3. 
li.) 54:26. ~ Increase. 
(iii.) 49-125. - 
ie Lon Year aoe Decennial. | Per Cent 
Vv. z . S ecennial. er Cent. 
54-43, Population. 
49-41 = 
— 48-80 1801 8892536 = =: 
42:11 1811 | 10164256 | 1271720 | 14:81 
50:87. 1821 | 12000286 | 1835980 | 18:06 
ee 1831 | 18896797 | 1896561 | 15°80 
ton ON , 1841 |. 15914148 | 2017851 | 14:52 
VAS~"*8 1851 | 17927609 | 2018461 | 12°65 
asl 1861 | 20066224 | 2188615 | 11-93 
A 1871 | 22712266 | 2646042 | 13:14 
ad . 25974439 | 3262173 | 14-41 


29002525 3028086 11-66 


Workin i i 
— aerne| aiteage, | Working 
; £. Per Cent. 
* 1880 * 8696 54 
1881 Bd . 8813 
1882 8881 
1883 : : 8864 
1884 8722 
1885 7 3820 
1886 ~ 0044 
19887 4009 
1888 


ey 
236 COMMERCIAL ARITHMETIC. 


Per Cent. on 


Net 


Companies. Per Mile. yoga Reccipts. Receints. 
£ Ag 
5, Cambrian... Bes wae Bo HST ag ae 117650 
Furness ... bes abe oo bie) Ban LY 229481 
Gt. Central A ses tes 16694" Fi.53 25D 1143428 
Gt. Eastern Ado Wey cba An BIO Seg 2073794 
Gt. Northern ... 20h Bee) DOO) Mane sno” 1741370 
Gt. Western oes san SSI A 4299688 
Lancashire and Yorkshire ... 9871 ... 56 2175814 
London and N. W. __.... se) O41 Topo 5579468 
London and S. W. a 43 2c: 1810969 
London, Brighton and S.Coast 6620 ... 54 1323610) 
London, Chatham and Dover 8463... 54 735620 
London, Tilbury and Southend 38896  ... 55 137924 
Maryport and Carlisle rele AN tee DO 51177 
Metropolitan... ee 2500'9 Bee. 44 455991 
Metropolitan District . woot CALG2 | van 46 247259 
Midland ... ee O00 (ae EOD 4340878 
North Eastern ... SEE seo) 24 0D6=) | ces DT 33827413 
North London ... 508 = -do203) ok 255026 
North Staffordshire... Resi aL OMEN cero 376439 
South Eastern ... ae cn ee OUAG) See LOS 1198719 
Taff Vale... aoe oes 5c ORYADY 9 enn 354049 
Total of above railways ... £5480 £56 £31975767 
Total milesin work ... see 13120 
Total gross receipts... .. £71904144 
‘Total working expenses ... | £39928377 
XXXIX. Pace 65. 
ee, eo 9 th GE ba te EO 
i. Ses Pie LOE Te 8, Sy Glos 
ee ae SOR OO Bie win S)in. 18 
14. 93 7. 104 254. 32.4) 0 
ore, 0 By AS HS oe GS 
mee Rae Pi OS 83 ih th ak 
5.18. 114 15Cre eos 805.14. 14 
ye eh ae a eh. GE Ses ds 
459 selae O 5. 92-2 6. abe ahs aes 
13.. 67 0 1. 3. 5} 2.44, 9 
3550 hs @. & Pe) sh 
1 LOO 6. 3 Pees 
14. 94 Py 1 18. 5} 
25.17. 63 4. 6. 6} 86 . 13 . 11} 


a 
19, «3.18. 9 

3. 

1 
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— 
OU DO 09 09 
SorMmokm 


=e mo Nw 
ie) 
oo 
LN 


18. 


21. 


bo FH 0 pp 
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23 oy th 
22 e243 (DOO 
1987.10. 0 
S960, 027 0 
4620. 0. O 
8424. 0. 0 
180%, O80 
49146.10. O 
2457. 6. 6 
46689. 8. 6 
£ 3. a. 
95.2, Slat 2.0 
130.13. 4 
De Si B 
DR Pi 
OW salves ef 
24.15. ly 
223. 1. 98 
Se de 
28. 12. 6% 
194.15. 74 
TOY ROM Shae C5) 
8. 5. 43% 
56. 2. 43 
272. 2. Brie 


13.12. 1233 
258.10. 3388 


31. 
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rae oe ae 
23036 20 
9.25) 7 
2.17. 9 
10.48. 9 
; 24.7. 6 
88. 4. 7h 
6. 4. 1048 
76.19. 93% 
Sy 8. Os 
26. 1312. 8. 3 
451.10. 0 
255.18. 9 
9.19. 6 
OL. Get 
(wile 
is. 0. 0 
2229.10. 3¢ 
55.14. Ob8, 
2173.15. 6444 
Seis da) 
99, 16.18. 3 
85.0.2. 0 
12.15. 0 
76.10. 0 
19. 0.0 
160. 5. 8 
12. 0. 438 
148. 4. 1033 
£ Ged. 
82. 2450. 0. 0 
3468.15. 0 
4700. 0. 0 
2450. 0. 0 
13068.15. 0 
926.14. 44 
63. 8. 9 


12088 . 11 . 104 


an 


et Gh 
525 S05 
800. 0. 0 
SIS 10 
218i lOO 
itsig Os 
3410280 
1515 OO) 
See Vis 


JATT = 206 


24. 


27. 


& 


— 
Do] WODOr OD 
to po 


29. 8. 82, 


oloooo 
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ose Ud. Sete sa. (Oe GA 
84. 28.10. 0 85, 28. 4... 0 86, 2 92:..10). 0 
Dae ORO Bey gen Ww UL ee 
BIE 10% O aU aK 10) 188.18. 5} 
4300 40.10. 0 156.16. 0 
byes Oe, © 136.16. 0 503. 7. 2} 
16 20550 15.10. 0 HA 6) Bae 
Go lien 10 8. 8. 4¢ 12R tS 
Bie ig © ab ivedealme S70 § 489.10. 4,5; 
XL. Pace 70. 


1. £30. 17s. 2. £A2. 3s. 8. £46. 17s. 47 237.18. 5; £29: 6s. 
6. £33.12s. 7, £237.10s. 8, £8.15s. 9, £16.5s. 10, £13. 10s. 
5 G eee ta es CO 12. £23. 18s. 13. £6. 14, £30. 15. £12. 
16. £44. 17. £36. 18. £45. 19, £28.18s.6d. 20. £83. 13s. 6d. 
21, £47. 1s. 9d. 22. £31.17s. 9d. 23, £49. 4s. 9d. 24, £88. 2s. 3d. 
D5, fide. 17s. 3d. 26. £259. 4s. 14d. 27. £314. 7s. 14d. 
98. £140. 14s. 44d. 29, £281. 3s. 104d. 30. £293. 1s. 74d. 
Sl on 13s. 4d.” $2. £2. 8s. 33. £2. 10s, 34, £1.16s.° 35. £3. 6s. 
SO. al. 16s: : 


XLI, Pace 72. 

1. £14. 14s. 2, £26.14s. 93, £91.17s.6d. 4, £221. 5, £259. 4s. 
6: £91. Wecxo2at ls: 8. £250. 2s. 6d._ 9. £114. 1s. 6d, 
10, £21. 3s. 11}d. 11. £154. 18s. 3d. 12. £50. 12s. 9d. 
18. £197. Os. 2d. 14, £220, 14s. 052d. 15. £339. 18s. 16, £621.13s. 6d. 
17. £897. 18s. 44d. 18. £371. 14s. 103d. 19. £105. Os. 44d. 
20. £248. 11s. 9d. 21. £187. 11s. 103d. 22. £248. 19s. 24d. 
93, £257. bs 184s 24, £897. 7s. 14d. 25, £22: Ts.2d. 


26. £80. 14s.8d. 27. £124. 6s. 3d. 28. £288.85. 29, £10. 5s. 14d. 
380, £6: 81. £123. 17s. 54d. 82, £46. 11s. 104d. So. &o2, Os 
34. £1. 5s. 


XLII. Pace 75. 


Ae reASn ls. 9:60) 2. S1295128, 90) 935 £6.85. 4. S10). 185.20). 
5. £265. 12s. 114d. 6, £8. 2s. 11d. 7, £11.18s.54d. 8. £83.19s. 10d. 

9, £107. 18s. 103d. 10. £171. 8s. 54d. 11. £39. 12s. 103d. 

12. £140. 15s. ld. 13. £409. 8s. 5d. 14. £886. 11s. 7d. 15. £5. 9s. 4d. 

16. £193. 0s. 6d. 17, £10. 14s. 7d. 18. £85. 2s. 2d. 19, £319. 18s. 70. 
20. £61. 4s. 11d. 21. £3474 £7. 18s. 3d.=£304, 18s. 8d. ’ 
22. £398+£17. 10s, 8d. =£415, 10s. 8d. 


XLIII, Pace 76. 
1. £350. 2. £720. 8. £175. 4, £370. 5. £275. 6, £258. 17s. 2d. 
7. £4828. 2s.6d. 8. £906. 13s. 4d. 9, £6307.15s. 10. £3245. 10s. 
41. £5768. 15s. 12. £3562. 10s. 


rae 
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XLV, PLAGE 77: 


1. 25 years, 2, T years. 93. 8years. 4, 8h years. 5, 7 years. 
6.3 years. 7, 2years. 8.5 years. 9, 3h years. 10. 42% years. 
11. 74 years. 12. 74 years. 18, 44 years. 14. S years. 15. 4 years. 


16. 5 years. 17. 43 years. 18. 44 years. 


XV PAGES: 


4:9, 059.0). 98, Bi gr ASR 85, 8% 6, 1049 ee 
8. 44. 9. 9 
15. bt. 16.44. 17.4. 18. 535 


XLVI. Pace 80. 


jk @& 2. 80. 8. 42. 4, 84. 5. 105. 6. 182. 7. 231. 
8, 252. 9, 315, 10. 350. 11, 285. 12, 495. 13, 693. 
14. 756. 15,:825. 16, 1575. 17. 3528. 18. 4812. 19, 4725. 


20. 17325. 
XLVII. Pace 83. 


1, 19. 2. 23. 3. 41. 4, 59. 5. 83. 6. 93. v ete 
8. 149. 9, 151. 10. 253. 11. 383. 12, 476. 13, 499. 
14. 503. . 15. 613. 16. 739. 17. 1123. 18, 1059. 19. 3852. 


20, 6304. 4 Lot YM 22, S027. 238. 8513. 24. 3254. 
XLVIII. Pace 86. 


40 2:4: 2, 9:3. 3. 1:19. 4, 18:2. 5. 3:47. 6. 31:87. 
7, 18°05. 8. 2:946. 9, 10:043. 10. 12:025. _ 11. 90-909. 
12, 5:1034. 13. 3443. 14, :207. 15. -0031. 16. -0101. 
17, ‘0219. 18, 00043. 19, 00148. 20. 00251. 21, 1:4142.... 
22, 2:2360.... 23, 3:4641.... 24, 3°6055.... 25. 1:2649.... 


26, °6824.... 27, ‘8366.... 28, *0447.... 


XLIX. Pace se 
eet o.Se 8. x. Pilar ae 1 
Biidg, Die ges eh Yok 484, at: aL 
14, 2,15. 155 3:35. 16. 6,3,. 


2. 6. 
12, 163. 18. 2 


& L. Pace 88. 
1, 70. 2. 440. yy CON 4, 8030. 5, £35. 15s. 6. £71. 
LI. .Pace 91. 


1. 170 sq. ft. 6sq.in. 2, 529 sq. ft. 4 eS in. 8. 190 sq. ft. 182 sq. in. 
4, 208 sq. ft. 48 sq. in. 5. 293 sq. ft. 70 sq. in. 
@, 98 sq. ft. 152sq.in. 7, 87 ac. 1 re ro. 26 per. 8, 16 ac. 2 ro. 10 per. 
9. 4 ac. 1 ro, 28% per. 10. 9ac.1ro.14 per. 11, 23 ac. 1 ro. 80 per. 


12, 13 ac. 0 ro. 34 per. 


LIT, Pace 91. 
1, 12s. 42d, 2. £67. 12s. 039d. 3. 864; £283. 17s. 9d. 
4, 4000 turfs; £18. 10s. 5, 10000; £208. 6s. Sd. 6, 2916 sq. ft. 
7. £16. 8s. 1id. 8, £1. 1s. 114d. 9. (i.) 8527 sq. ft. 4 sq. in. 


(ii.) 1151 sq. ft. 86 sq. in. (ill.) £9 11s. 104d. - £1498. 7s, 6d. 


M1, £2. 0s. 1dd.+£1. 5s. 10$d.= £3. 5s. 113d. 12. see 


3. 10; 10, 25 MW Qbe 19-43. 18) SFE Een 


1g. -)-% 6h. 


oeainemnorn” 
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LIVI. Pace 94. 


4, 233. 2.87. ©8370. 4,25. | 5, 488 yds.; £8. 4s. 02d. 
§, 5238 was. ; £8. 18s. 9d. 7, 402; £9. 0s. 6d. 8. 253; £4. 18s. 6d. 
f. £29. ids. 114d. (£27. 6s.+£2. 8s. 114d.) | 10, £26. 17s. 6d. 


LIV. Pace 96. 


f, 1260 sq. ft. 2, 858sq. ft. 3. 800sq.ft. 4, 941 sq. ft. 60 in. 
4. 876 sa. ft. 18 in. 6. 504 sq. ft. 


LV. Pace 97. 


1. £20.2s.6d. 2, £7.8s.82d. 3, Walls and doors, £5. 83s. 9d. + 
ceiling, £1. 6s. 3d.; total £6. 10s. 4, £1. 2s.11fd. 5. £4. 4s. 83d. 
6. £9. 18s. 0424d. 7, Walls, 16s. 1d.; ceilings, El. 1s. 4d. ; . total, 
£1. 17s. dd. 8. 16. 9. £47. 16s. 3d. 10, £168. 12s. 


LVI. Pace 98. : 
. te yds. 2.216 yds. $3. 115 yds.; £2. 3s. 14d. 4. £11. 4s. 6d. 


1 
5. £3..10s. 6. £1. 16s. 3d. 7. £1. 5s. 33d. 8. £3. 12s, 
9. £4. 5s. 3d. 10, £2. 8s. 9d. 


LVII. Pase 101. 
{21 custt. 2. 58-cu. ft. 162 in. 8. 189 cu. ft. 519 in. 
4, 12 cu. ft. 1804 in. 5. 35 cu. ft. 720 in. 6. 283 cu. ft. 1176 in. 
. 2809 cu. ft. 198 in. 8. 14629 cu. ft. 54 in. 


~] 


LVIII. Pace 101. 


1. 12 ft. 2. 1} in. 8. 124 cu. ft. 4, 3229 cu. ft. 1044 in. 
5, 15s. 2d. 6. £1. 6s. 6d. 7. 10 ft. 5 in. 
8. 192 cu. ft.; 5 tons 7 cwt. 16 lb. 9. £60. Os. a 
10. £63. 7s. 128d. 11. 3 tons 4 cwt. 3 qrs. 4 is 13 0 
12. 3 ft. 8 in: 13, 125 gallons. 14, £19. 8s. iid: 
15. 334% lb. 16, £2. 16s. . 


LIX, Pace 105. 


1.2ft.6. 2.257.106" 3 14f.5'38% 4 10 ft. 4’ 4”, 
5. 12 ft. 2’ 1” 6”. 6. 15 sq. ft. 2’ 4”. 7, 28 sq. ft. 3’ 11”. 
8, 154 sq. ft. 99” 9, 108 sq. ft. 95” 6”. 10, 121 sq. ft. 11/0" 4”. 
11. 276 cu. ft. 173" 8”. 12, 42 cu. ft. 23” 10”. 13. 47 cu. ft. 6’ 274, 
14. 39 cu. ft. 7/9” 4” Gir, 15, 156 cu. ft. 11’ 10’ 10” 4iv, 


LX. Pace 107. 


1. 72 sq. in. 2, 20 sq. in. 8. 28 sq. in. 4. 170 sq. ft. 63 ie 
5, 95 sq. ft. 100 in. 6. 280 sq. ft. 90 in. 7. 41 sq. ft. 1424 in 

8. 187 sq. ft..18632 in. 9, 244 sq. ft.4312 in. 10, 171 sq. ft. 126 in. 
11. 344 sq. ft. 323 in. 12, 526 sq. ft. 1072 in. 


Fy 
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LXI. Pace 108. 


1. 189 cu. ft.519 in. 2, 2809 cu. ft.198 in. 98, 15 cu. ft. 1182427 in. 
4, 98815, cu. ft. 5, 92 cu. ft. 638,% in. 6. 170 cu. ft. 542% in. 
7, 450 cu. ft. 76647 in. 8, 899 cu. ft. 206A, in. 
9, 1090 cu. ft. 101028 in. 10. 939 cu. ft. 12554 in. 


LXII. Pace 108. 


1. 12600 sq. ft. 0’ 1” 4” Gix, 2, 246 cu. ft.162 in. 93. 4 sq. ft. 54 in, 
A, Sats Simm 5, 24. 7s. 68d. 6. £6 9s. 10d. 
7. £6 11s. 3d. 8, £3 11s. 1143d. 9. £63 2s, Odd. 
10, 541 cu. yds. 22 ft. 54 in.; £975 5s. 43d. 


LXITI. Pace 111. 


1, 71888 sq. yds. 2, 142,84 sq. yds. 3. 6 rods 21838 ft. 
4, 6 rods 128, ft. 5, 3 rods 222 ft. 6, 3lrods118 ft. 7. 55296, 
8. 30000, 9, 2160. 10. £10. 16s. 


LXIV. Pace 118. 


£9. 8s. 4d. 4 £3. 1s. 6d. +£8. Qs. Séd.+ £25, 18s. 23d. 4+ £33. Os. Od. + 
£4. 14s, 6d. +£11. 0s. Od.4+16s. 3d.+£301. 7s. 9,%d.+£166. 18s. 7 Ard. 
+£1. 16s, Od.+£13. 17s. Od.4+£3. 18s. 44d. 426. 15s. Od. +£4. 18s. 0 
£4. 10s. Od. +£11. 14s. Od.+£6. 13s. 6d.+£5. 4s, 8d.4£1. 10s. Od. 
£624, 14s. O148d. 


LXV. Page 114. 


£63. 6s. 9d.4£101. 1s. 8d.4+ £3. Os. Od.+£1. 10s. Od.+£1. 14s. 8d.+ 
£5. 4s. 1dd.4+£19. 18s. 3d.4+£4. 16s, Od.+£7. 6s. 8d.+ £2. 11s. Od. + 
£16. 7s. 3d.4£6. 7s. 6d.+£3. 12s. Od.+£7. Os. Od.4£6. 15s. Od.+ 
£84. 1s. 6d.+£7. 4s. 1ld.+£18. 11s. 3d.4£4. 8s. 103d.4£4. 4s. Od. + 
£4, 18s. 9d.4 £10. 12s. 6d.+£5. 8s. Od.+£4. 10s. Od. +£6. 0s. Od. + 
£8. 2s, Od. =£408. 7s. 3d. 


LXVI. Pace 115. 


£65. 3s. 104d.4+£1. 16s. 8d.4£9. 1s. Od. + £9. 4s. 74d.4+£5. 14s. 44d.4 
10s. Od. =£91. 10s. 64d. 


LXVII. Pace 115. 


£60. 2s. 8d.+ £4. 16s. Od. + £44. 18s. Od.+£4. 15s. Od.4+15s. Od.+ 
£1. 7s. Od.+£15. 18s, 6d. 410s, Od. = £132. 12s. 2d. 


LXVIII. Pace 116. 


£27. 2s. 8d.+£2. Os, Od.+£1. 4s. Od. 418s. Od.4+£4. 10s. Od.+ 
£1. 10s. Od. + £388. 4s. Od.+£41. 15s. 6d.4+£3. Os. Od.+£2. 5s. Od. + 
£17. Os. Od.+£4. 10s. Od.+ £18. 8s. 54d.+£27. Os. Od.+15s. Od. = 
£190. 2s. 74d. 
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LXIX. Pace 122. 
1, 10 decam.; 1400000 cm. 2, 10440:539. 8, 7-92 kilom. per hour. 


4, 45 min. 41:2 sec. 5, 4°5749279.... 6. 36 hrs. 
7. 4 hrs. 49 min. 51 sec. 8, 330 m. 4 fur. 24:189776 poles. 9, 683-6. 
10, Difference 1:6 in. 11. 4389-039. 12. 297600000. 


LXX. Pace 128. 
1. 100. 2. 14:1804. Sip Gately 4, 636. 5, 70. 
6. 2 hectares 25 ares. 7. 320 m. 8. 148000. 9, 2-471 acres. 
10. 929. 11, 6:45148 m. 12. 370661157 acres. 18, 1:09363 yds, 
14, 7°7221. 

LXXI,. Pace 124. 


1. 1:26954576 cu. m. 2. 7-68 cu. m.; 7680 litres, 
8. 6:453 kilol. ; 415 centilitres. 4, 1871992 litres. 5. 1:274216, 
6. 1529-0746. 7. 220000000 hectol. ; 88720000000 pints. 


8. 17:608; 16-0673. 
LXXII. Pace 124. 
1, 30000 kilos. 2, 145000 gr. 8. 2700 kilos. 4, 270 grams. 
5, 68°15... kilos. 6. 503°32.... 7. 6562°5 litres; 5998-125 kilos. 
8. 750 litres; 1380 kilos. 9, 1:452 kilos. 10. 4754-7808 kilos. 
1. olive oil, 91:5 kilos; sea water, 102°6 kilos. 12. 1024 kilos. 
8. 882°86 kilos. 14, °0319... millim. AD olsnce 


LXXIII. Pace 126. 

1. 350-1fr. 2. 31-61fr. 3, 40-35fr. 4, 62:34 fr. 5, 156-01 fr. 
6, 340-01 fr. Talore GomeOr Lis 9, -04 fr. 10-03 ir: 
Af. -O1 fx, 12; 025 tr: 18. 5634 c. 14, 415. 15, 382 c. 
16. 509 c. 17. 2503 c. 18. 3600 ¢. 19, 1842 fr. 25 c. 
20. 1417 fr. 45 c. 21, 492 fr. 28 c¢. 22. 1279 fr. 85 c. 
23. 3897 fr. 85 ¢c. 24, 685039 fr. 30 c. 25. 156 fr. 75: c. 
26, 76 fr. 82c. 


bo ee 


LXXIV. Pace 128. 
1, £20.2s.6d. 2, £754. 12s. 6d. 3, £500. 19s. 8d. 4, 6211-70 francs. 
5, 6500 francs. 6. 8001°45 francs. Tf. 00, 6s. 1d. 8. 483. 
9, £43564. 7s. 14d. 10. 31 fr. 75 ¢. 


LXXV, Pace 128. 


1. 282:51 fr. 2. 505:05 fr. 8. 600 fr. 4, 54 fr. 84¢. 
5, 141 fr. 3lgc. 6, 60215c. 7. 5s.4d. 8, °4125 fr. per litre. 
9. 53748:99 fr. 10. £2. 2s. 1d. 11. £20. 12s. 94d. 


12. 6°66225 fr.; 5s.4d. 18. £91.17s.4d. 14, £691. 15, English. 
16. 13d. per kilom. in France; 2}d. per mile in England; Ratio= 
31680 : 32809. 
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LXXVI. Pace 182. 
1. 404 as. 2, 2572 p. 8. 256. 4. 92. 5. Rs. 22472..1 p. 


6. Rs. 576. 2 as. 7. Rs. 214, 15 as. 8. Rs. 1904. 10 as. 
9, Rs. 58467. 13 as. 10 p. 10. Rs. 958. 15 as. 9 p. 
11, Rs. 1001. 0 as. 11 p. 12. Rs. 11. 3 as.4p. 
18, Bis: 125.45 as; 1p. \> 14. Rs. 511. 8 as. 10 p, 


15. Rs. 251.8 as. 3 p.; Rs. 586. 18 as. 11 p.; Rs. 922.3 as. 7 p. 
16. Rs. 481501. 4 as.; Rs. 449401. 2 as. 8 p.; Rs. 518601 5 as. 4 p. 
17. Rs. 37. 12 as. 6p; Rs. 12. 9 as. 6 p. 

18. Rs. 317. 6 as. 8p.; Rs. 268. 9as.4p. 


19. £82. 5s. 10d. 20s 1455 2353: 21. £158. 6s. 8d. 
22. Rs. 1905. 12 as. 23: Rs. 2859. 12 as, 24, Rs. 6090. 
LXXVII. Pace 183. 

1. Rs. 1632. 0 as. 8 p. 2. Rs. 8650. 3. Rs. 23. 
4, Rs. 202. 8 as. 5. Rs. 85. 6 as. 3:12 p. 6. Rs. 468. 
LXXVIII. Pace 184, 

1,203. 9.98. “3,.90~ 4,848. 5BiGes! o@s0a2 
7, 2s. 6d.j 198 8. 11h. 9, 25 10. 840A, 171. 
12. 60 % gain. 13. A 20; B 153. 14, 408. 15. 181232. 
16. 34999. 17, 60. 8. 33. 19. 125. 20. 40.2, 44a. 
22, 637;. 28. 44 % gain. 24, 163 % loss. 

: LXXIX. Page 137. ‘ 

1. £510; £4760. 2. 1s. 103d. 8. £58. 10s. 4, 11s. 6d. 
5. £11. 18s. Oda. 6. £41. 17s. HW S163. 8. 74d. 
9. £1191. 9s. 10, £109. 2s: 6d. 11. 6d. 12. 18s. 13. 1s. 3d. 

LXXX, Pace 189. 

1. £5. 5s. 2. £4. 10s. 8. &£A. 2s. 6d. 4, £130. 10s, 
5, £3. 16s. 8d. 6. 18s. 9d. We lillie. 60s 8. £4725. 
9. £988. 19s. Gd. 10. 6d. 11. 104. 12, 15,3, 13. 10. 
14, 25. 15. 26.8. 15. 374. 17. 66. 


LXXXI, Pace 141. 


1, £26. 2. £10. 5s. 2kd. 3. £1812.10s. 4, £120. 5, £240. 
6, £24. 7, £446. 10s. 8. 16s. 104d. 9, £1. 18s. 4d. 
10. £3. 10s. 11, £120. 12, 8s. 4d. 13. £5. 14, £60. 
15, 16s. Sd. 16, £2. 6s. 3d. 17. £1. 2s, 2d. 18, £8. 6s. 8d. 


LXXXIA. Pace 142. 


1. £1 3s. 9d. 2. 14s. 4d. 8. 62d. 4, 1s. 7hd. 
5. £1.58..4d. 6. 28. 24d. 7, 19s. 286d. 
8. At not less than 844d. 9, At not less than 7d. +10. 7s. 10d. 
Atos. ta. 12. 17s. 6d. 13. 1288d. 14, 1. 9. 11:05d. 


15. 83. 16, 118} 17. 1s. Sd. 18, 999d; 307949; O34828. 


LXXXIB. Pace 142c. 


1G GG le PE) S Sh See cy aro ay Lee Peep 
(}, B39 7B Be Tee ELBE S, glee 8 nd: Oiternilies love 
1083270 eee, 11. 10 es 12. 1 quart. 13. 4 pint. 
14. 144, 15. 114, dwt. 
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LXXXII. Pace 143. 


1. £70. 88.; £85. 16s, 2. £1000; £1500; £500. 
3. £793; £549 ; £305. 4, £329; £121. 5, £350; £450. 
6. £205. 7s. 6d. ; £240. 19s. 44d. ; £329. 6s. 8d. 7, £350; £210; £280. 
8, £63; £218. 8s.; £138. 12s. 9, £240; £135. 
10. £240; £220; £200; £158. 11. £245; £175; £210. 
12. £295; £177. 18. £599. 5s, S#d.; £3920. 14s. 33d. 


14. £1228. £1542, : 
LXXXIII. Pace 146. 


1, 9s. 83d. 2. 5s. 8. 8s. 5d. 4, 4s. 93d. ; £252. 
5. Gs. Bd. ; £249, 10s. 74d. 6. 15s.8d. 7, No; 18s. 4d. 
8. £675. 18s. 9d. 9, £1871. 8s. 4d. 10. £2933 6s. 8d. 
11, £722. 18s. 4d. 12, £5685. 19s. 8d. 13. £864. 5s. 74d. 
14, £3. 17s. 114%. 15. 18s, 4d. 
16. 4s, 12d.; £108, 1s. 3d. ; £129. 18s, 6d.; £163. 125. 9d. 17, 15s, 
LXXXIV. Pace 149. 

4, 1s. 04d. 2.28. 74d. 8, Bd. 4.. £879. 14s, Std. 
5, £12. 8s. 4d. 6. £631. 10s. JT. £5676. 138s. 4d. 8. £87. 10s. 
9, £70. 10. 1s. 2d. 11, £500. 12, £002. 


LXXXV. Pace 158. 


1. £165. 2. £171. 3. £28. 4. £323. 5s. 5, £344. 5s. 
6. £205. 12s. 6d. 7. £194. 10s. 3d. 8. £32. 10s. 
9. £108. 3s. 3d. : 10. £238. 14s. 54d. 


LXXXVI. Pace 159. 


1. £5000. 2. £2280. 8. £4200. 4, £3610. 5, £14400. 
6. £3725. 7. £3600. 8. £900. 9. £1000. 10. £1300. 


LXXXVII. Pace 160. 


1. £1350. 2, £4095. 8. £5062. 10s. 4, £2092. 10s. 
5, £1710. 6. £3278. 4s. 7. £8308. 15s. 8. £1045. 16s. 


9. £6909. 18s. 10. £6897. 16s. 11, £2314. ™12. £1845. 


LXXXVIII. Pace 160. 
1. £583. 6s. 8d. ~ 2, £49. 8. £864. 10s. 4, £126. 5, £210. 


6, £159. 12s. 7. £140. 8. £40. 6s. 8d.+£66. 18s. 4d.=£107. 
9, £58. 6s. 8d.—£56. 5s. =£2. 1s. 8d. 
10. £5. 19s.4+£5. 8s.=£11. 7s. 11. £500; £541. 128s. 4d. 


12. 1st year’s dividend, £864. 10s.; 2nd year’s dividend, £893; 
_ 8rd year’s dividend,£921. 4s. 
13. £52. 10s, 14, £41. 13s. 4d. 
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LXXXIX, Pace 161. 
4. The former. 2, The latter. 3. The latter. 4. The latter. 
5. The latter. 6. The latter. 7, Equal. 8. The former. 
eX OS EAGE N1G2: 
1. S%. 2.8% 8.81. > 40123. 5, 8p. 6.44% Ta BB 
XCI, Pace 163. 
1. 90. Z, 913. 8. 80. 4. 723. 5, 864. 6. 9744. 
XCII, Pace 164. 

1. £107. 5s. Dee SOO: 8. £15 loss. 
4. £180, 5, £75 decrease. 6, £2 loss. 
XCIII, Pace 165. 

1. 612. 2. £141. 5s. 8. £9858. 4, £2000. 

5. £1680. 6. £25000. 
XCIV. Pace 166. 
1, £15. 10s. 2. £19 increase. 8. £48. 15s. increase. 4, £20. 
5. £576; £680. 6, £1250; £2. 10s. decrease. 7, £285. 4s. increase, 
8. No change. 9, £20 increase. = 10)°22754s: 
11. £1. 12s. increase. 12, £31. 5s, 13. £18 increase. 
14, £105. 8s. 5,88,d. increase. 
XCV. Pace 167. 
1. £4262. 10s, 2. £8201. 8s. 14d. 8. £2440. 15s. 
4, £324. 5, £31833. 6s. Sd. 6. 44. 1. S12t108 
8. No change. £96 from each investment. 
9 10. £448. 11. 86. 


. £14520. 
. £27. 10s. increase. 
£4500. 


3. 4% 


XCVI. 
. Charles Field, Jan. 7, 1899. 


XCVII. 


£168. 16s. 8d. ; £8. 8s. 10d. 
£216. 17s. 6d.; £8. 18s. 6d. 

. £1820. ; £22. 15s. 

£524, 8s. 103d. ; £26. 4s. 53d. 
. £200, 15s.; 9s. 74d. 


. £502. 10s. By3yd. ; £15. 1s. 648d. 
1 


16. £201. 12s. 


. John Walker, Aug. 25, 1896. 
Charles Field, Jan. 15, 1899, 


ys 
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14, £18. 11s. 8d. inc~ease. 
17. 3435; £655. 9s. 2430d. 


Pace 177. 
2. Alfred Allen, Nov. 5, 1898, — 

4, Robert Smith, Noy. 6, 1898. 

6. John Walker, Nov. 18, 1898, 


Pace 179. 


2. £5600; £147. 

4. £4000. 8s. 4d. ; £120. 0s. 3d. 

6. £356. 5s.; £21. 7s. 6d. 

8. £241. 10s. O,8-d.; £7. 10s. 114d. 
10. £73. 17s, 412d. ; £1. 2s. 921d. 
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XCVIII. Pace 180. 
45 £25. 108" ~ 2. S8) lis. 2:79d. 3. £2. 1s. 444d. 4. £6. 0s. 1-54d. 
5. £138. 4s. 9:37d. 6. £1893. 7s. 2d. 7. £6. 19s. 987d. 
8. £6. 18s. 2-47d. 9, £12. 1s. 388d. 10. £24. 0s. 5:17d. 
11. £1. 2s. 9:93d. 12. £18. 19s. 668d. 


XCIX. Pace 184. 


1. Period=2:866 months, 2. Period=4:833 months. 
8. Period =3:°75 months. 4, Period=2°844 months. 
5, Period =15:818 months. 6. Period=4:239 months. 
7. Period, 294:2 days; Date, 23rd March, 1895. 

8. Period, 314:1 days; Date, 18th Dec., 1893. 

9, Period, 389:2 days; Date, 26th Jan., 1898. 


CG. Pace 186. 
1. £1428. 10s. 2-22d. 256890128: 3:30. 8. £1069. 10s. 018d. 
4. £966. 11s. 2°49d. IA. 2epuby yy illeseay 6, £2523. 4s. 155d. 


7. £3978. 3s. 6°19d. 8. £3727. 18s. 884d. 9, £1071. 6s. 566d. 
10. £476. 11s. 2:95d. 


CI. Pace 187. 


1. £1333. Os. 5d.; £76. 10s. dd. 2. £7868. 6s. 3d.; £663. 1s. 3d. 
8. £8007. 53. 10d.; £302. 14s. 3d. 4, £3664. 9s. ld.; £406. 15s. 4d. 
5. £28038. 14s. lid. ; £279. 16s. 7d. 6. £5794. 10s. 7d. ; £530. 2s. 9d. 
7. S&3iv4. 16s. 4d.: £205, Os. 1d. 8. £1810. 13s. 2d. ; £223, 198, 8d. 
9. £2892. 5s. 9d.; £206. 6s. 4d. 10. £2067. 8s. 3d.; £170. 18s, 1d. 
41. S853. Lis. 7.5 £175. iis Sade 12. £4089. 7s. 8d.; £399, 19s. Od. 
18: £2554. Os. dd..; £239. 3s. 3d. 14. £7853. 7s. lld.; £652. 6s. 2d. 
15. £3989. 17s. 1d.; £361. 9s. 8d. 


CII, Pace 188. 
4. £338. 7s. 6d. 2, £520. 10s. 8d. 8. £718. 16s. 11d 


4, £1299. 17s. 8d. 5, £2788. 15s. 3d. 


CITI, Pacer 190. 


In these answers a fraction of a penny is reckoned as a whole 
P 
penny.) 


1. £90. 14s. 1d. 2. £340. 2s. 9d, 3, 2009, Ys. 3d. 
4, £460. 14s. 6d. 5. £656. Os. 3d. 6. £851. 7s. 1d. 
7. £1197. 9s. 3d. 8. £1974. 12s. Od. 9, £6942. 2s. 10d. 


10. £4701. 12s. 1¢ 


eu 
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CIV. Pace 190: 


FE DO MACH SONGS: 2. £530. 18s. 10d.; £69. 1s. 2a 
8, £481. 18s. 4d. ; £68. 1s. 8d. 4, £782. 6s. 5d.; £67. 133.00. 
5, £933. 10s. 7d.; £66. 9s. 5d. 6. £1244. 10s.; £105. 10s. 
7. £516. 1s. 4d. ; .' £46, 8s. Sd. 8. £344. Os. 5d. ; . £27, 14s. 7d. 
9, £514. 17s. 3d. | So2, Osi Sd. 10, £755. Os. 9d. : £106. 113s. 9d. 
CV. Pace 195. 
liye Se ae, ods si keteeios CR Gh 
A. Se149 = AO Se) 25". 18.045 25S 10200 Oe O72 Ao ae: 
9. 11601 . 20. 45 149°. 0.0 £26. -2648 46 “28. 350. O10 
5 ae kar ones 
een, te 29. 22712.50 31 62. 5.84 
be 9287. Ol ao 41087 O10 ES : e 
6. 3769.70 8, 372.10.0 380. 65118 .28 382. 2382.10.89 
Se Ce 
ps. 88. . 760.42-35. 608. .15 .4 
9, 2160 41e DOS LEG 84, 2352 . 244 36. 1826.10.7 
10. 2468 12. 840. 8.9 
TceCOs 
Mert a ees 37. 2312 ~20mS9 at 220 ROG 
43; 1840), 500 15, 408 at dk wpe one ee 
14. 2333.45 16. 613.11.0 pias. paras. 
44, 71682 30 “42. -3675 10274 
mal om pte = SS 
17, 12883.70 19. 130.18.8 43. 70600.50 44, 55. 4.00. 
18. 153880 .36 20, 159.11.5 Rentee Wace 
45. 8296.0 46, 541. 9.8} 
flake: 
21.) 3602s. CONS ae ObSn 0.0 yens. sens. 
22, 8625.80 24, 724. 0.0 47. 7964.0 48, 290. 6.2 
CVI, Pace 204. 
1. £2569. 8s. 4:87. 2: £4174. 15s. 1:74. 8. 4820. 19s. 9d. 
4, £5637. 6s. 1:4d. 5, £4076. 1s. 9d. 6. £2329. 18s. 4d. 
7. £8412. 7s. 5d. 8, £501. 17s. 4d. 9, £982. 16s. 8d. 
10. £1286. 11s. Sd. 11. £491. 15s. 10d. 12. S465.1l3ssad: 
13, 15s. 6d. 14, 6s. 1lid. 15. The latter 3 per cent. better. 
16, 25°504 fr. iW Syd. per milreis : 6750°358 milreis, 
18. The former. 19, 24983°75 fr. 20. £1011. 12s. 6-7d. 
21. £500. 15s. 1:52d. 22. £1050. 23. £250. 24, 445. 
25, z845 % premium. 26, 1; 499° 
CVII. Pace 207. 
4. 1512. 2. 6000. 3. Rs. 8283. 4, 1s. 6d.=Re. 1. 
5, £1=24:97 fr. 6. 54: 50d. per milreis. 7, £1=25:92 fr. 
8. Direct= Rs. 6562°8 as. ; Circuitous=Rs. 6400, 
9. Buying Dutch Bills i in Paris. 10. Direct -Si=24'6 fre: 


Indirect, £1=26:24 fr.;.+. Circuitous route is the more advantageous, 
 ] 
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11, £12. 18s. 743d. 12. £1 19s. 43d. 18. Gains £2. 3s. 262d. 
14, Gains £11. 5s. 15. 10 %. 16. 186 fr. 80 c. 17. 25°58 fr. 
18. Rs. 61344. 19. $37-40. 20. 996:87 fr. 21. 1079°4. 
22. 98d. per £.; 1123 fr. in 800 fr. 23. 25:23 fr. per £. 
24. About 564. 25. £1. bs. 98. 


EXAMINATION PAPERS. 


1. £20. 2s. 74d. 2. 17578546266, 8. 12240. 4, £9. 8s. 48d. 
5, 12s. 64d.+£10. 8s, 4d.+5s.+£2. 6s. 9d.+19s. 6d.+1s. 8d.4+£5. 58.4 

£13+E£1 6s. 3d.4+£1. 4s. 54d.=£35. 9s. 53d. 6, £79.18s. 33d. ; 4d. 
We le: lishGae 8. 2200. > 9. 02665; 482337125. 
0 


10. 1s. 8}d.4+138s. 14d.4+£5. 5s.+£2. 6s. 9d.4£1. 0s. 8d.4£3. 95.4 
£5. 183.4-£3, 99.4189. +22. 18s. 9d.=£25. 9s. 63d. 11, £5 gain. 
1DiS:: 333. 9d: 18. £2. 6s. 23d. 14, 5. 
15; 15s.+£1. 7s. 1d.+£A. 18.4188. +£3. 5s. 104d.+16s. 840.45. Bd. + 
18s. 64d.4+£13. 5s. 6d.+£1=£27. 7s. 83d. 16, 44. 
47, 53 18. 24813-23, 19, -115625; £293-635416. 


20. Bs. “£198. 6d.+£2. 6s. 9d.+£11. 18s. 4d.4+ £2. 19s. Add. +8s. 43d.+ 
18s. 8d. +2s. 11d. 412s. 10d. +23. 8s.=£23.7s. 9d. 21, £95. 4s. 5td. 

22, 593 sq. ft. 23, 45. 24, £3. 10s. 54d. ; 19s. 104d. 

25, £37. 11s. 4d.+£24. 7s.° 6d.4+86. 1s. 4d.44s. 1d.+£1. 33.4 
£1. 7s. 114d.+£2. 16s. 3d.+£2. 23.4£1. 73. O§d.+£7. 17s. 6d.= 
£84, 18s. 26, £810. 12s. 6d. hesoon LOS, 

28. £27. 6s. 8d. » 29. :0009027 ; 9-027. 

80. £2. 10s.4+6s. 5d.+12s. 1ld.+7s. 54d.+£2. 19s. 6d.+£2. 6s. 9d.+ 
18s. 63d.+£1. 14s. 14d.4+£1. 7s. 6d.=£138. 8s. 24d. 

31. 3937 ; £995. 82. 84 tons. 38. 27000. 

24, £26, 4s. 522d. 

835. £1. 16s.+14s. 8d.4+£4 19s. 2d.4£1. 1s.45s. 10d.4+6s. 104d.+ 
£1. 7s. Thd.+6s. 9d.4+£3. 48. 1}d+£1. 17s. 6d.=£15. 19s. 64d. 

86. £83. 6s. 8d. 87. gravel, £42; asphalte, £36 ; £6. 

38. 150. 39, £15. 33. 8h32d. 

40. £21.+7s. 6d. 44s) 44d. +£2. 6s. 8d.t11s.+10s. 6d.4+£20. 10s.+ 
£3. 14s. 9d. =£49. 4s. 94d. 

44. £66. 18s.—£138. 17s. 6d.=£53. 0s. 6d. 42, 148176. 

43. £30416. Os. Sd. 44, £1. 8s.;'64 yds.; £12. 

45, 10s. 114d.+7s. 104d.+ 6s. 3d. +£5. 10s. +81, 8s. 6d.+11s. 9d.+18s, 
+88. 64d.+ £2. 5s.=£12. 1s. 10d. 46. £110. Os. 103d. 

AT. £22. 8s. 4d. 48, £2352. 18s. 943d. 49. 4125; 10 per cent. 

50. 1s. 114d.+£3. 38.4138. 03d.4+£2. 4s.4+7s. 34d, + £65. 8s. 14d.+ 
£2. 17s. 44d.+£5. 17s. 6d.+14s. 74d.4+£5. 10s.=£86. 11s. 11d. 

Bi. (i.) £16. 5s.; £1. 0s. 6d.; £7. 8s.4d.; £2034. 17s. 6d. (ii.) £26255 

plod bree OD al Od. BON Gip.cay apiece 


¥y 
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53. 
55. 


58. 
60. 


61. 
64. 
65. 
69. 
71. 
73. 
76. 
78. 
79. 
80. 
81. 
83. 
86. 
87. 
88. 
92. 
95. 
97. 
101. 
103. 
107. 
110. 
114. 
115. 
117. 
121. 
125. 
128. 
130. 
133. 
136. 
139. 


£2500. 54. 15:4 centimes. 

18s. 104d.4£2. 15s. 94d.4 £7. 8s. 9d. +£4. Qs. 5d, + £2. 9s. 103d. + 
14s. 44d. + 18s. 9d. + £30. 3s. + £55. 4s. Qd. + £4. 178. Cd. = 
£109. 8s. 53d. 56. £1.15s. 57, 38 fr. 354c.; 1267 km. 200 m. 
£33, 6s. 8d. 59, 1 ft. in 1088.‘ 

£10. 1s. 104d.+88. 2s. 6d.+£9. 7s, 6d.4+£2. 93.4 £1. 11s. 6d. + 
Qs, 2d. +38, 6d.+2s. Od. +38. 103d.+4s. 8$d.=£18, 15s. 8}d. 

6050 Ib. ; £19. 17s. 08d. 62, See Art.251. 68. £4. 17s. 5d 
See Arts. 179 and 187; £7892. 10s.; £22. 16s. increase. 

9; 11. 66. £1065. 8s. 10d. 67, See Art. 248. 68. £1974. 10s. 
£169. 17s. 6d.; £34.7s.6d. 70, 28398. 


£5000; £2777. 15s. 62d. 72. 292 sq. ft. ; 2$9% Ib. 
£21438. 14s. 2-16d. 74, £33. 28. 3d. 75, £418. 15s. 1049d- 
See Art. 224; £1170 8s. 77. 11222%% (=112-46) grams. 


£317. 12s. 345d. increase ; £24. 2s. 942d. 
14$icu. yds.; 16s. 584d. 
6s. 7d. ; £1053. 6s. 8d.; £531 73. 6d. ; £384. 9s. 4d. 


See Arts. 214 and 228 ; 10s. 7,d. 82. 13122 per cent. 
See Arts. 249 and 252. 84. 16523. 85. £15286. 0s. 33d. 
3s. 103d. 

A £241. 5s. 648d., B £308. 5s. 1123d., C £290. 8s. 68d. 


8; 5. 89.1. 90. £43564. 7s. lad. 91. 3 percent. ;. £246. 10s. 


£126. 10s. 93, £171. 12s. 8d. 94, £1689 3s. 945d. 
10s. 847d. ; £3350. 4s. 114d. 96. 108. 13s. 93d. 
£252. 5s. 38d. 98. 290-43. 99. 54Z8. 100. £6450000. 
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George Bell &§ Sons’ 


Cambridge Texts with Notes 


Price 1s. 6d. each, with exceptions 


Aeschylus. 6 Vols. 
—Septem contra Thebas—Agamemnon— 
Persae — Pusregiaes — Choephoroe. By 
F. A. Patey, M.A., LL. 

Cicero. 3 Vols. De ek a Senectute 
ap itelae Selectae. By Grorce Lone, 


Euripides. 11 Vols. Alcestis— Hippo- 
lytus — Hecuba — Bacchae — Ion (25.)— 
Phoenissae — Troades—Hercules. Furens— 
Andromache — Iphigenia in Tauris — Sup- 
plices. By F. A. Pavey, M.A., LL.D. 

Ovid. Selections from the Amores, Tristia, 
Heroides, and Metamorphoses. By A. J. 
Mac.eane, M.A. 

Books III. and IV.—Books 


Ovid. Fasti. 
V. and NIJ. By F. A; Parry, LE,D. 


2s. each, 


Prometheus Vinctus | Sophocles. 


4 Vols. Oedipus Tyrannus— 
a die ae ner ateie me By F.A. PALey, 


M.A., 
Terence. 4 ia Andria—Hautontimoru- 
menos — Phormio — Adelphi. By Prof. 


WAGNER. 

Virgil. 12 Vols. Abridged from Prof. CoNING- 
ton’s Edition by Professors N&TTLESHIP 
and Wacner and Rey. J. G. SHEPPARD. 

Xenophon: Anabasis. 6 Vols. Mac- 
MICHAEL’S Edition, revised by J. E. MeEt- 
HuIsH, M.A, In separate Books. 

Book I.—Books Il. and 111,—Book IV.— 
Book V.—Book VI.—Book VII. 

Xenophon: Hellenica. Book I.and Book II. 
By the Rev. L. D. Downpatt, M.A, 
B.D. 2s, each. 


Cambridge Texts 


Aeschylus. By F.A. Pacey, M.A., LL.D. 2s. 


pease hee Gallico. By G. Lone, 
Is 
Cicero De Senectute et De Amicitia et 


ae Selectae. By G. Lona, M.A. 

15. 

Ciceronis peawones in Verrem. By G. 
Lone, M.A. as. 6d. 

Euripides. By JaodNe Patsy, M.A., LL.D. 
3 vols. 25. each. 

Herodotus. By J. W. Braxgestey, B.D. 
2vols. 25, 6d. each. 

Horatius. By A. J. Macreane, M.A. 

d 


Is. 6d. 

Juvenalis et Persius. By A. J. MacLeans, 
M.A. 1s. 6d. 

Lucretius. By H. A. J. Munro, M.A. as. 

Ovidius. By A. Patmer, M.A., G. M. 
Epwarps, M.A., G. A. Davies, M.A., S. G. 
Owen, M.A., A. E. Housman, M.A., and 
Jj. P. Postcate, M.A., Litt.D, 3 Vols. 
as, each, 


Sallusti Catilina ot Jugurtha. By G. 
Lone, M.A, 1s. 

Sophocles. By F. aE Parey, M.A., LL.D. 
as. 6d. 


Terentius. By W. Wacner, Pu.D. 25. 

Thucydides. By J. Ws Donatpson, B.D. 
z2vols. 2s, each. 

Vergilius, By J. Conrncton, M.A. 25. 

Xenophontis Anabasis. By J. F. Mac- 
MICHAEL, M.A. 1s. 6d. 

Ba Testamentum Graece. 
by F. H. Scrivener, M.A. © 45. 6:. 

— Editio Major. Containing the readings 
approved by Bp. Westcott and Dr. Hort, 
and those adopted by the revisers, etc. 
Small post 8vo. New Edition, with emen- 
dations and corrections by Prof. Es. 
Neste. Printed on India paper, limp 
cloth, 6s. net; limp leather, 45. 6d. net; or 
interleaved with writing paper, limp 
leather, ros, 6d. net. 


Edited 


Other Editions, Texts, &c. 


Anthologia Latina. A Selection of Choice 
Latin Poetry, with Notes. By Rev. F. Sr. 
JouN Tuackeray, M.A. 16mo. 45. 6d. 


Anthologia Graeca. A Selection from the 
Greek Poets, By..Rev._F. St. * JouN 
THACKERAY, M.A, 16mo. 4s. 6d. 


Aristc phinis Comoediae. Edited by H. A. 
Ho.tven, LL.D, Demy 8yvo. 18s. 

The Plays separately: Acharnenses, 25. ; 
Equites, 15. 6¢.; Nubes, 2s.; Vespae, 25.; 
Pax atas Lysistrata, et’ Thesmophoriazu- 
sae, "45. 3 Aves, 2s.; Ranae, 2s.; Plutus, as, 


Aristophanes, The Comedies of. The 
Greek Text, revised, and a Metrical Trans- 
lation on Opposite Pages, together with 
Introduction and Commentary. By Ben- 
JAMIN BickLEy Rocers, M.A, 6 vols, eae. 
qto. gs. each. 

Now Ready: Vol. I., containing The 
Acharnians and The Knights, and Vol. V., 
containing The Frogs and The Ecclesia- 
zusae; and the following separate plays: 
Acharnians, tos. 6d.; Knights, ros. 6d. ; 
Frogs, 10s. 6d.; Ecclesiazusae, oss 6d. : 
Thesmophoriazusae, 75. 6d.; Birds, ros. 6d. 3 
Plutus (with the Menachmi of Plaatus), 
85, 6d.; Menzchmi, separately, 15, 6d. 


Select Educational Catalogue 


Other Editions, T 


Catullus. Edited by J. P. Postcats, M.A., 
Litt.D. Feap. 8vo. 35. 


Corpus Poetarum Latinorum, a se 
aliisque denuo recognitorum et brevi lec- 
tionum varietate instructorum, edidit Jo- 
HANNES PERCIVAL POSTGATE, *Lirr.D. 
vols. Large post 4to. 25s. net each. Or 
in Five Parts. Parts I. and II., 12s, net 
each; Parts III. and IV., 9s. net each ; 
Part V., 65. net. 


Corpus Poetarum Latinorum. Edited by 
ALKER. I thick vol. 8vo. Cloth, 18s. 


Hall, Mundus Alter et Idem. Edited 
ene School Reader by H. J. ANDERSON, 
25. 


Horace. The Latin Text, with Conington’s 
Translation on opposite pages. Pocket Edi- 
tion. 4s. net; or in leather, 5s. net. Also 
in 2 vols., limp leather. The Odes, 25. net; 
Satires and Epistles, 2s. 6d, net. 


Livy. The first five Books. PRENDEVILLE’S 
edition revised by J. H. Freese, M.A. 
Books I., IJ., III.,IV., V. 15. 6d. each. 


Lucan, The Pharsalia. By C. E. Has- 
KINS, - With an Introduction by 
W.E. HzerLann, M.A. Demy 8vo. 


Lucretius. Titi _Lucreti Cari de re- 
rum natura libri sex. Edited with 
Notes, Introduction, and Translation, by 
the late H. A. J. Munro. 3 vols. 8yo. 
Vols. I. and II. Introduction, Text and 
Notes, 18s. Vol. III. Translation, 6s, 


1 

Ovid. The Metamorphoses. Book XIII. | 
With Introduction and Notes by Prof, C. H. | 
Keene, M.A. 


145. 


2s. 6d. 


exts, &c.—continued 


Ovid. The Metamorphoses. Book XIV. 
With Introduction and Notes by Prof. 
C. H. Keene, M.A. 25. 6d. 

*,* Books XIII. and XIV. together. 35. 6d. 

Persius, A Persii Flacci Satirarum 
Liber, Edited with Introduction and 
Notes by A. Pretor, M.A. 35. 6d. net. 

Pindar. Myths from Pindar. Selected 
and edited by H. R. Kine, M With 
Illustrations. Post 8vo. 25. 6d. net. 

Plato. The Proem to the Republic of 
Plato. (Book I. and Book II, chaps. 1—10.) 
Edited, with Introduction, Critical Notes, 
and Commentary, by Prof. T. G. Tucker, 
Litt.D. 6s. 

Petronii Cena Trimalchionis. Edited 
and Translated by W. D. Lowes, ‘ 
qs. 6d. net, 

Propertius. Sexti Properti Carmina 
recognovit J. P. Posteatz, Litt.D. 4to. 
35. net. 

Rutilius: Rutilii Claudii Namatiani de 
Reditu Suo Libri Duo. With Introduc- 
tion and Notes by Prof. C. H. Keene, M.A., 
and English Verse Translation by G. F. 
SavaGEARMSTRONG,M.A., D.Lir. 75. 6d. net. 

Theocritus. Edited, with Introduction and 
Notes, by R. J. Cuoumerey, M.A. Crown 
8vo. 45. 6d. 

Theognis. The Elegies of Theognis, 
and other Elegies included in the 
Theognidean Sylloge. With Introduc- 
tion, Commentary, and Appendices, by 
J. Hupson Wituiams, M.A. Crown 8vo. 
ys. 64. net. 

Thucydides. The History of the Pelo- 
ponnesian War. With Notes and a 
Collation of the MSS. By the late 
R. Suitteto, M.A. Book I. 8vo. 65. 64. 
Book II. §5. 6d. 


Latin and Greek Class Books 


Bell’s [llustrated Latin Readers. 
‘Edited by E. C. Marcuant, M.A. 

Pott 8vo. With brief Notes, Vocabularies, 
and numerous Illustrations. 15. each. 
Scalae Primae. A Selection of Simple 

Stories for Translation into English. 
Scalae Mediae. Short Extracts from 
Eutropius and Caesar. 
Scalae Tertiae. Selections in Prose and 
Verse from Phaedrus, Ovid, Nepos and 
Cicero. 


Bell’s Illustrated Latin Course, for ane) 
First Year. In three Parts. By E. 
Marcuant, M.A.,and J. G. Spencer, B. ~ 
With Coloured Plates and numerous other 
Illustrations. 15.6d. each. 

Bell’s Concise Latin Course. Part I. | 
By E, C. Marcuanr, M.A., and J. G. 

.  SpencER, B.A, 25. 

Bell’s Concise Latin Course. Part Il. 
y E. C. Marcuant, M.A., and S. E. 
Wineoit, M.A. 25. 6d. 


‘Latin Unseens. 


Cothurnulus. Three Short Latin Historical 
Plays, with Vocabularies. By Prof. E. V. 
Arnotp, Litt.D, 15. 

Eclogee Latinz; or, First Latin Reading 
Book. With Notes and Vocabulary by the 
late Rev. P. Frost, M.A. 15. 6d. 

Latin Exercises and Grammar Papers. 
By T. Coutins, M.A. as. 6d. 

Unseen Papers in Latin Prose and Verse. 

T. Cotuins, M.A. 25. 6d, 

Selected and arranged by 
E. C, MarcuantT, M.A. 1s. 

Latin Reader (Verse and Prose). By W. 
Kine Gituies, M.A., and H. J. ANDERSON, 
M.A. . 25. 

Latin of the Empire (Prose and Verse). 
By W. Kine Gitiiss, M.A., aud A, R. 
CumminG, M.A. 4s. 6d. 

First Exercises in Latin Prose Com- 
position. By E. A. WeE.ts, M.A, With 
Vocabulary, 15. 

Materials for Latin Prose Composition. 
By the Rev. P. Frost, M.A. 25, Key, 4:, net, 


George Bell 8 Sons? 
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Cambridge Mathematical Series—continued 


Experimental Mechanics for Behoaie. Heat, An Pemen ay Treatise on. 


By Frep Cuarces, M.A., and W. 
Hewitt, B.A., B.Sc. 35. 6d. 

The Student’s Dynamics. Comprising 
Statics and Kinetics. By G..M. Mincuin, 

,»F.R.S. 35. 6d. fe 

Elementary Dynamics. By W. M. 
Baker, M.A. New Revised Edition, 4s. 6d. 
Key, tos. 6d. net. 


ert ye Seah Dynamics. By W. GarnzrT, 
M.A., D.C.L. 65. 


Dynamics, A Treatise on. By W. H. 
Besant, Sc.D., F.R.S. £05. 64. 


By W. 
GARNETT, M.A., D.C.L. 4s. 6d. 


Elementary Physics, Examples and Ex- 
amination Papers in. By W. GALLATLY, 
M.A. 45. 


Mechanics, A Collection of Problems in 
Elementary. By W. Watton, M.A, 65. 
Uniform Volume 


Geometrical Drawing. For Army and 
other Examinations. By R. Harris. 25. 6d. 


The Junior Cambridge Mathematical Series. 


A Junior Arithmetic, By C. Penpiesury, 
M.A., and F. E. Rosinson, M.A, ts. 6d 
With iMuswerss 25. 


Examples from a Junior Arithmetic. 
Extracted from the above, 15.3; with 
Answers, Is. 6d. 


A First Algebra. By W. M. Baxgr, M.A., 
and A. A. Bourne, M.A. 15. 60.5 or with 
Answers, 25. 

A First Geometry. By W. M. Baker, 
M.A.,and A.A. BouRNE, M.A. With or 
without Answers. 15. 6d. 

Elementary Mensuration. By W. M. 
Baker, M.A.,andA.A.Bourne,M.A. 15.61. 


Other Mathematical Works 


the Mathematical Gazette. Edited by 


GREENSTREET, M.A. Published 
in ey March, May, "July, Oct. and Dec. 
8vo. 15, 6d. net. 


The Teaching of Elementary Mathe- 
matics, being the Reports of the Committee 
of the Mathematical Association. 6d, net. 

The Teaching of Mathematics in Pre- 
paratory Schools. Report of the 
Mathl. Assn. Committee, Nov., 1907. 3. 

The Correlation of Mathematics and 


Science. Report of the Mathi, Assn. 
Committee. 6d. net. 
A New Shilling “Arithmetic. By C. 


PENDLEBURY, M.A., and F. KE. RoBINson, 
M.A. 15s.; or with Answers, 15. 4d. 

A Shilling Arithmetic. By Cuarves 
PenpvieBury, M.A., and W. S. BEarp, 
F.R.G.S. 15. With Answers, ts. 4d. 

Elementary Arithmetic. By the same 
Authors. ts. 6d. With or without Answers. 

Graduated Arithmetic, for Junior and 
Private Schools. By the same Authors. 
In seven parts, in stiff canvas covers. 
Parts I., II., and III., 34. each; Parts IV., 
V.,and VI., 4d. each ; Part VIIL., 6d. 

Answers to Parts I. and II., 4d. 
Parts III.-VII., 4d. net each. 

Arithmetic for the Standards (Scheme 
ae ewe I., sewed, 2d., cloth, 3d.; 
4d. each ; VI. and VIL, sewed, 4d. each, 
cloth, 6d. each. Answers to each Stand- 
ard, 4d. net each, 

Test Cards in Arithmetic (Scheme B). 
By C.Penptesury,M.A. For Standards II., 
ILL, IVig Vig Ve and VII. 1s. net each. 


net ; 


IV., and V. sewed, gd.each, cloth, ; 


Examination Papers in Arithmetic. By 
C. PENvLEBURY, M.A. 25.6d. Key. §5. net. 

Bell’s New Practical Arithmetic. By 
W. J. Svainer, M.A. ‘ist, 2nd, jrd, ath, 
sth and 6th Years, paper, 3d. each, cloth, 
4d. each; 7th Year, paper, 4d., cloth, 6d. 
Teachers’ Books, 8d. net each Year. 

Bell’s New Practical Arithmetic Test 
Cards, for the 2nd, 3rd, 4th, sth, 6th, and 
qth years. 1s. 3d. net each. 

Graduated Exercises in Addition (Simple 
and Compound). By W.S. Bearp. Is. 
Algebra for Elementary Schools. By 
W. M. Baker, M.A., and A. A. Bourne, 
M.A. Three stages, 6. each. Cloth, 8d. 

each. Answers, 4*. net each. 

A First Year’s Course in Geometry 
and Physics. By Ernest Younes, M.A., 
B.Sc. 2s,0¢d. Parts I, and II. 15. 6d.; or 
Pare IIE: wars 

Trigonometry, Examination Papers in. 
By G. H. Warp, M.A. as. 6d. Key, 5s. net. 

Euclid, The Elements of. The Enuncia- 
tions and Figures. By the late |]. Brassr, 
D.D. 1s. Without the Figures, 6d. 

Hydromechanics, By W. H. Besant, 
Sc.D., and A, S. Ramsey, M.A. Part E., 
Hydrostatics. 6s. 

Hydrodynamics and Sound, An Elemen- 
tary Treatise on. By A. B. Basset, M.A., 
Bi RiS; 86 

Physical Optics, A Treatise on. By A. B. 
Basset, M.A., F.R.S. 16s, 


Elementa: Treatise on Cubic and 
hens urves. By A. B. Basset, M.A., 
F R.S.. tos. 6d. 


Analytical Geometry. 


By Rev. T. G. 
Vyvyan, M.A. 45, 6d, 


Select Educational Catacogue 9 


Book-keeping 
Book-keeping by Double Entry, Theo-; Book-keeping, Graduated Exercises and 
retical, Practical, and for Examination Examination Papers in. Compiled by P. 
Purposes. By J. T. Mepuurst, A.K.C., Murray, F.S.S.S., F.Sc.S. (Lond.). 25. 6d. 
F.S.S. 1s. 6d. Text-Book of the Principles and Prac- 
Book-keeping, Examination Papers in.| tice of Book-keeping and_ Estate- 
Compiled by Jonn T. Mepuurst, A.K.C., ae Work. By Prof. A. W. Tuomson, 
F.S.S. 3:. Key, as, 6d, net. B.Sc. 55. 


ENGLISH 


Mason’s New English Grammars. Re-| A sgl Primer of English Literature 


vised by A. J. Asuton, M.A. By T. G. Tucxer, Litt.D., and WATER 
A Junior English Grammar. 1s. Murpocn, VUES 2s" 0G) 
Intermediate English Grammar. 2s. 
Handbooks of English Literature. 
Semen e WSC amma) 3 hme Edited by Prof, Haves. 35. 6d. net each. 
GRAMMARS the Ageof Chaucer. (1346-1400.) By F. AB 
NELL. 
: By Cc. P. Mason, B.A., F.C.P, Tue Acz oF TRANSITION (1400-1880). By 
First Notions of Grammar for Young F. J. Syeut, M.A. 2 vols. 
Learners. 1s. The Age of Shakespeare (1579-1631). By 
First Steps in English Grammar, for Tuomas Seccomse and J. W. ALLEN. 
Tunior Classes. 1. 2 vols. Vol. I. Poetry and Prose. 


Vol. II. Drama. 
Outlines of English Grammar, for the The Age of <Miltort (x6ga-<1660:),). By 


Use of Junior Classes, 4%, the Rev. J. H. B. MAsterman, M.A., 
EnglishGrammar; including the principles with Introduction, etc., by J. Bass 
ot Grammatical Analysis. 35. 6d. MuttincEr, M.A. 
A Shorter English Grammar. 35. 6d. The Age of Dryden. (1660—1700.) By 
R. Garnett, LL.D., C.B 


Practice and Help in the Analysis of de 
Sentences. 2s. oh “Age of Pope. *(ryo0—1744.) By 


English Grammar Practice. 15. The Age of Johnson. (1444—1798.) By 
a Tuomas SECCOMBE. 
Elementary English Lie ea ee The Age of Wordsworth. (1798—1832.) 
Composition. By J. Ross, M.A. 1s. By Prof. C. H. Herrorop, Litt.D. 
Preparatory English Porsanaact By The Age of Tennyson. (1830—1870.) By 
W. Benson, M.A. 8d. Prof. HugH WALKER. 


ate of Hngliah Grammar, and |73645 on snakespeire’s Plays. With 
Examples for Analysis in Verse and| Introduction, Summary, Notes (Etymologi- 
Prose. Selected by F. Epwarpbs. 15, cal and Explanatory), Prosody, Grammati- 
The Paraphrase of Poetry. By Epmunp cal Peculiarities, etc. By T. Durr Bar- 
CANDLER. Is. 6d. nETT, B.A. 15. each, ‘ 
Essays and Hesay Writing, for Public Midsummer Night’s Dream. — Julius 


min Cesar. — The Tempest. — Macbeth.— 
eee BELODS = By As Woe BhPtL,, F-- Henry V.—Hamlet.—Merchant of Venice. 


. 6d. 
Precis and Précis-Writing. By A. W. —King Richard II.—King John.—King 
Reapy, B.A. 3s. 6. Or without Key, 25. 6d. Richard I!I.—King Lear.—Coriolanus.— 
Elements of AAR English Language. yy Twelfth Night.—As You Like It.—Much 


Ernest Apams, Pu.D. Revised by J. Ado About Nothing. 


Davis, M.A., D.Lit. 45. 6d. Pate ae 4 
History of the English Language. By | P in gnee or oe ces arabian 


Prof. T. R. Lounsbury. §5. 


Bh Brink’s Early English Literature. tmtroduction to Poetry. By Ravmonp M. 


froduction 6 Eneitkhy Literat ALDEN oa 
Introduction 8 iterature. fi : 
By Henry S. PANncoast. §s. General Intelligence Papers. With 


Introduction to amiercas Literature.| Exercises in English Composition, By 
By H.S. Pancoast, 4s. 6d G. Buunt. 25, 6d. 
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Bell’s 


English Texts for Secondary Schools 


Edited by A. GuTHKELCcH, M.A. 


“Browning’s The Pied Piper, and other 
Poems. Edited by A.GutTiketcn. 8d. 
Fairy Poetry. Selected and edited by 

R. S. BAre, M.A. Is. 


Hawthorne’s Wonder Book and Tangle- 
wood Tales. Selected and edited by H. 
HampsuHire, M.A. Is. 

Kingsley’s Heroes. Edited by L. H. Ponp, 
B.A. With 2maps. 1s, 

Lamb’s Tales from Shakespeare. 
Selected and edited by R. S. Bare, M.A. 
tod. 

‘Stories of King Arthur, from Malory 
and Tennyson. Edited by R.S. Bare, 
M.A. ts. 

‘Charles Reade’s The Cloister and the 
Hearth. Abridged and edited by the 
Rev. A. E. Hari, B.A. 15: 

‘ Scott’s A Legend of Montrose. Abridged 
and edited by F.C. Lucknurst. 1,. 


Hakluyt’s Voyages. A Selection edited 
by the Rev. A. E. Hau, B.A. 1s. 

Coleridge’s The Ancient Mariner; and 
Selected Old English Ballads. Edited 
by A. GutHketcu, M.A. 15, 

Selections from Boswell’s Life of 
Johnson. Edited by E.A. J. Marsu, M.A. 


IS. 

Selections from pepe ose Edited by H. 
Hampsuire, M.A. 

Lockhart’s Life of. ee 
edited by A. Barrer. LL.A. 1s. 


Selections 


! Charles Lamb’s Selected Essays and 


Letters. Edited by A. Gutuketcu, M.A. 
With Map of London. 1s. 4d. 

Chaucer’s The Squire’s Tale, and the 
Prologue to the Legend of Good 
Women. Edited by A. Guruketcn, M.A. 
Is. [Shortly 

English Odes, Edited by E. A. J. Marsu, 

M.A. 1s. 


Bell’s English Classics 


aces Essays. (Selected.) Edited by 
. Roperts, M.A. 1s. 

‘ietwalng: Selections from. Edited by 
F. Rytann, M.A. 1s. 6d. 

— Strafford. Edited by E. H. Hickey. 
1s. 6d, 

“Burke’s Letters on 
I. and II, -Edited by H. 
CAH as Od, 

‘Byron’s Siege of Corinth. Edited by P. 
HORDERN. Is. 

Byron’s. Childe Harold. Edited by 
H. G. Keene, M.A., C.1E. 25, Also 
Cantos I. and. II., sewed, 1s. Cantos 
III. and IV., sewed, rs. 

‘ Carlyle’s Hero as Man of Letters. 


a, Regicide Peace. 
. Kerns, M.A., 


Edited by Mark Hunrrr, M.A, 1s. 6d. 
— Hero as Divinity. By Marx 
Hunter, M.A. 1s, 6d. 
‘Chaucer’s Minor Poems, Selections 


from. Edited by J. 
1s. 6d. 


B. Bitperseck, M.A, 


meh uincey’s Revolt of the Tartars 

the English Mail-Coach. Edited 

e Crecit M. Barrow, M.A., and Marx 
Hunrer, M.A, 25. 

~*,* Revolt of the Tartars, separately. 15. 

— Opium Eater. Edited by Marx 
Hunter, M.A. 2s. 6d. 

‘Goldsmith’s Good-Natured Man and 
She Stoops to Conquer. Edited by K, 
Deicuron. Each, rs. 

~*,* The ch aclde together, 1s. 6d. 

-— Traveller and Deserted Village. 
Edited by the Rev. A. E. Wocnwarp, M.A. 
oe 1s. 6d., or separately, sewed, tod, 
each 


Irving’s Sketch Book. Edited by R. G. 
Oxenuam, M.A. Sewed, ts. 6d. 

Johnson’s Life of Adsison. Edited by 
F. Rytanp, M.A. 

Tm pee of Swift. “Edited by F. Rytanp, 

— Life of Pope. 
M.A. 2s, 

*,* The Lives of Swift and Pope, together, 
“sewed, 2s. 6d. 

Johnson’s Life of Milton. Edited by F. 
Rytanpb, M.A. 15. 6d. 

are Eifeoks of pryden: Edited by F. RyLanp, 


*,* The oo of Milton and Dryden, 
“together, sewed, 25. 6d. 

—— Lives of Prior and Congreve. 
Edited by F. Rytanp, M.A. ts. 


Kingsley’s Heroes. Edited by A. E. 


Edited by F. RyLanp, 


Roserts, M.A, Illustrated. 1s, 6c. 
Lamb’s Essays. Selected and Edited by 
. DEIGHTON. Is. 6d. 


Longfellow, Selections from, includ- 
ing Evangeline. Edited by M.T. Quinn, 
M.A, 1s. Od. 

*,* Evangeline, separately, sewed, rod. 


Macaulay’s Lays of Ancient Rome. 


Edited by P. Horpern. 1s. 6d. 
— Essay on Clive. Edited by CerciL 
Barrow, M.A. Is. 6d. 


Massinger’s ANew Way to Pay Old Debts. 
Edited by K. DrigHTon. 1s. 6d, 


Milton’s Paradise Lost. Books III.andIV. 
Editea by R. G, Oxennam, M.A, 15,3 or 
separately, sewed, rod, each. 


Select Educational Catalogue II 


Bell’s English Classics—continued. 


‘Milton’s Paradise Regained. Edited by | Shakespeare’s Julius Czesar. Edited by 
wariss DzIGHTON. Is. : | T. Durr Barnett, B.A. (Lond.), «5. 6d. 

Po a ae cee Le Man. Edited by F./__ Merchant of Venice. [Edited by 
eae : 7 T. Durr Barnett, B.A. (Lond.). 1s. 6d. 

‘Pope 5 dited K. ; 

pe, Selections from. Edited hy K. |" -Bempesta: Edites siy.T (Dwuex: Baniaes?, 


Scott’s Lady of the Lake, Edited by | B.A. (Lond.). 15. 6d. 
the Rev. A. E. Woopwarp, M.A. 2s. 6d.| Wordsworth’s Excursion. Book I. 
The Six Cantos separately, sewed, 6d.each.| Editedby M.T.Quinx, M.A. Sewed. 15. 


English Readings. 
With Introductions and Notes. 16mo. 
‘Burke: Selections. Edited by Burss Perry. | Milton: Minor English Poems. Edited 


__ 25. 6d. : | by Martin W. Sampson. 25. 6d. 
Sao Resopiense Bditedoby ade Car- |e ar. Prose Selections. Edited by 
Coleridge: Prose Selections, Edited by FREDERICK C, PREscorr. 25. 6d. 

PAENEY A ERS ee Tennyson: The Princess, Edited by L. A. 


Dryden: Essays onthe Drama. Edited | SHERMAN. 25. 
by WILLIAM STRUNK. 25. 
Johnson: Prose Selections. Edited by | Thackeray: English Humourists. Edited 


C. G. Oscoon. 35. by WivtiaAmM Lyon Puetps., 25. 6d, 
Readers 
York Readers. A new series of Literary | Bell’s Reading Books—continued. 
Readers, with Coloured and other Illus- Great Scotsmen 
trations. Edgeworth’s Tales 
Primer]. 3d. PrimerlII. 4d. Scott’s Talisman 
Infant Reader. 6d. | Marryat’s Children of the New Forest 
Introductory Reader. 84d. i Dickens’ Oliver Twist 
Reader, Book I, 9d. Book Il. _ rod. | Dickens’ Little Nell 
Book III. 1s. Book IV. 1s. 3d. Book ; Masterman Ready 
Vo i1s56d- { Piao ete 2008 Jack 
\ tabian Nights 
York Poetry Books, 3 Books. Paper} Gulliver's Travels 
covers, 6d. each; cloth, 8d. each. Lyrical Poetry for Boys and Girls 
5 icar of Wakefield 
mony) or Pimper, Glassen, Selected by Nhe Ivenkee 
“ie aint yeas Lamb’s Tales from Shakespeare 
Books for Young Readers. Illustrated, Robinson Crusoe . 
6d. each | Tales of the Coast 
Bsop’s Fables Settlers in Canada 
The Old Boat-House, etc. Southey’s Life of Nelson 
Tot and the Cat, etc. Sir Roger de Coverley 
The Cat and the Hen, etc. Scott’s Woodstock 
The Two Parrots | The Lost Pigs i | - 
The Story of Three Monkeys 'Bell’s Literature Readers. Bound in 
The Story of a Cat ; Cloth. Price 1s. each. 
Queen Bee and Busy Bee | Gull's Crag se ea Se By W.H. Fitcuerr, 
®ell’s Reading Books. Continuous Deeds that Won the Empire. By W.H. 
Narrative Readers. Post 8vo. Cloth. Fitcuett, B.A., LL.D. 
Illustrated. 15, each Six to Sixteen. By Mrs. Ewrne. 
Great Deeds in English History We and the World. By Mrs. Ewine. 
Adventures of a Donkey The Water-Babies. By Cuas. Kinostry. 
Grimm’s Tales The Last of the Mohicans. By J. Feni- 
Great Englishmen MORE COOPER, 
Great Irishmen Feats on the Fiord. By Harrier 
Andersen’s Tales MARTINEAU. 
Life of Columbus Parables from Nature. By Mrs. Gatry. 
Uncle Tom’s Cabin The Little Duke. By Cuartorre Yoncr. 
Swiss Family Robinson The Three Midshipmen. By W.H.G,. 


‘Great Englishwomen KINGSTON, 
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Readers—continued. 


Bell’s Geographical Readers. By M. J. 
BARRINGTON-WARD, 
The Child’s Geography. Illustrated. 6d. 
The Round World. (Standard Il.) 1s. 
About England. (Standard III.) With 
IlJustrations and Coloured’ Map. 15. 4d. 
Bell’s Animal Life Readers. Designed to 
inculcate humane treatment of animals. 
Illustrated by Harrison Weir and others. 
*,* Full Prospectus on application. 

The Care of Babies. A Reading Book 
for Girls’ Schools. Illustrated. Cloth. 15. 
Bell’s History Readers on the Con- 
centric Method. Crown 8yo. Fully 

Illustrated. 
First Lessons in English History. rod. 
A Junior History of England. 1s, 61. 
A Senior History of England, [Shortly 


Abbey History Readers. Revised by the 
Rt. Rey. F. A. Gas ET, D.D. Fully [ilus- 
trated: 

Early English History eo 1066). 15. 
Stories from English History, 1066-1485. 
Is, 3d. 

The Tudor Period. (1485-1603). 15. 3d. 

The Stuart Period, (1603-1714). 15. 6d. 

The Hanoverian Period. (1714-1837). 


1s. 6d. 
Bell’s History Readers. Withnumerous 
lllustrations. 
Early English History (to 1066). 15. 
Stones from English History, 1066-1483. 
3d. 

The Pador Period (1485-1603). 15. 3. 
The Stuart Period (1603-1714). 15. 6d. 
The Hanoverian Period (1714-1837). 15.64. 


MODERN LANGUAGES 


French and German Class Books 


Bell’s French Course. By R. P. ATHERTON, 


M.A, Illustrated. 2 Parts. 15. 6d. each. 
Key to the Exercises, Part I., 6d. net; 
Part II., rs. net 

Bell’s First French Reader. By R. P. 
ATHERTON, M.A. Illustrated, 1s. 

re Direct Method of Teaching French. 

By D. Mackay, M.A., and F. J. Curtis, 

Pu.D.° 

First French Book. _ 1s. net. 

Second French Book. 1s. 6d. net. 


Teachers’ Handbook. 1:. net. 

Subject Wall Picture (Coloured). 45. 6d. 
net. 

French Picture-Cards, Edited by H.N. 
Aparr, M.A. Drawn by Mary Witulams 
and M. Moyrsarp. Two Sets of Sixteen | 
Cards, Printed in Colours, with question- 
naire on the back of each. 1). 3d. net each. | 


Bell’s Illustrated French Readers. 
Edited by O. H. Prior, B.A. Pott 8vo.} 
Fully Illustrated. 

*,* Full List on application, 


French Historical Reader. By H. N. 
Apair, M.A. Third Edition, with a new 
Composition Supplement, 2s.; or without 
Supplement, 15. 6d. Supplement separ- 
ately, 6d. net. 


Stories and Anecdotes for Translation 
into French, By Cart Heata. 1s, 
Essentials of French Grammar. By 
H. Witsuire, M.A. 1s. 6d. 
Gasc’s French Course 
First French Book. 1s. 
Second French Book. 1s. 6d. | 
Key 4 First and Second French Books. 
1s. 6d. net, 
French Fables for Beginners. 1s. 
Histoires Amusantes et Instructives, 1s. 
Practical Guide to Modern French 
Conversation. 15, ae 
it 


French Poetry for the Young. 
Notes. 1s. 


Materials for French Prose Com- 
position. 35. Key, 2s. net. 

ProsateursContemporains. 2:5. 

Le Petit Compagnon; a French Talk- 
Book for Little Children. rs. 

By the Rev. A. C. Clapin 

French Grammar for Public Schools. 
as. 6d. Key, 3s. 6d. net. 

French Primer, 1s. 

Primer of French Philology. Is. 

oe Passages for Translation into 

French, 25.6. Key, 4s. net. 

A German Grammar for Public Schools. 

2s 


Spanish Primer, 1s. 


Bell’s First German Course. 
Cuarrey, M.A. 2s. 

Bell’s First German Reader. 
CHAFFEY, M.A. Illustrated. 2s. 

German Historical Reader. By J. E. 
Mattin, M.A. 2s. 

Buddenbrook: Ein Schultag eines 
Realuntersekundaners. Edited by 
J. E. Matiin, M.A. Illustrated. 25.6. 

Materials for German Prose Com- 
position. By Dr. C. A. BucuHHEIM. 45. 6u. 
A Key to Pts. I. and II., 3s. net. Pts. III. 
and IV., 4s. net. 

First Book of German Prose. Being 


By L. B, T. 
By. by de 


Parts I. and II. of the above, with 
Vocabulary. 1s, 6d. 

Kurzer Leitfaden der Deutschen Dich- 
tung. By A. E. Cop. 2s. 6d. 


Military and Naval Episodes. 
by Professor ALoys Werss, Pa.D. 


Edited 
35. 


History of German Literature. By 
Professor Kuno FRANCRE. Ios. net 
Handbook of German Literature, By 


Mary E. Puitutps, LL.A. 2s. 6d. 
Practical German Grammar. By Catvin 
THOMAS. 55. 
German Reader and Theme-Book. By 
Catvin Tuomas and W. A. Hervey. 4). 6d. 
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Gase’s French Dictionaries 


FRENCH-ENGLISH AND ENGLISH-FRENCH DICTIONARY. Large 8vo. 
CONCISE FRENCH DICTIONARY. Medium 16mo. 


13s. 6d, 


3s. 6d. Orin TwoParts. 25.each. 


POCKET DICTIONARY OF THE FRENCH AND ENGLISH LANGUAGES. 16mo. 25.64, 


French and German Annotated Editions 


Fénelon. Aventures de Télémaque. By 
C. J. Detitte. 2s. 6d. 

La Fontaine. Select Fables. By F. E. A. 
Gasc. 15s. 6d. 

Lamartine. LeTailleur de Pierres de Saint- 
Point. By J. Bolgeiie, B.-¢s-L. 15, 6d. 

Saintine. Picciola. By Dr. Dusuc. 1s. 6d. 


Voltaire. Charles XII. By L. Direy. 15.6d. 

Gombert’s French Drama. Re-edited, 
with Notes, by F. E. A. Gasc. Sewed, 
6d. each. 

Moliere. Le Misanthrope.—L’Avare.— 
Le BourgeoisGentilhomme.—LeTartuffe. 
—Le Malade Imaginaire.—Les Femmes 
Savantes.—Les Fourberies de Scapin.— 
Les Précieuses Ridicules.—L’Ecole des 
Femmes. — L’Ecole des Maris. — Le 
Médecin Malgré Lui. 

Racine. La Thébaide.—Les Plaideurs.— 
Iphigénie. — Britannicus. — Phédre. — 
Esther.—Athalie. 


Corneille. Le Cid.—Horace.—Cinna,— 
Polyeucte. 
Voltaire. Zaire. 

German Ballads from Uhland, Goethe, 
= Schiller. By C. L. Bieverevp. 
ts. 6d. a 

Goethe. Egmont. By Professor R. W. 
DEERING, 25. 6d. 

— Faust. Erster Theil. By Jutius 
GOEBEL. Ss. 

Goethe. Hermann und Dorothea. By E. 
Beit, M.A., and E. WoureL. 1s. 6d. 

Lessing. Minna von Barnhelm. By 


Professor A. B. Nicuous. 25. 6d. 

Schiller. Wallenstein. By Dr. BucHHeEim. 
5s. Or the Lager and Piccolomini, 25, 6d. 
Wallenstein’s Tod, 2s. 6d. 

— Maid of Orleans. By Dr. W. Wacner. 
Is. 6d. 

— Maria Stuart. 


By V. Kastner. 15. 6d, 


Bell’s Modern Translations 


A Series of Translations from Modern Languages, with Memoirs, 


‘Introductions, etc. 


Dante. Inferno. 
H. F. Cary, M.A. 

— Purgatorio. Translated by the Rev. 
H. F. Cary, M.A. 

— Paradiso. Translated by the Rev. 


Translated by the Rev. 


Egmont. 
Swanwick. 

—— Iphigeniain Tauris. Translated by ANNA 
Swanwick. 

— Goetz von Berlichingen,. 
Sir WaLTER Scott. 

—— Hermann and Dorothea. Translated by 
E. A.-Bowrine, C.B. 

Hauff. The Caravan. 


Translated by ANNA 


Translated by 


Translated by S. 


MENDEL. 
—— The Inn in the Spessart, Translated by 
S. MENDEL. 
Lessing. Laokoon. Translated by E, C. 
BEASLEY. 
Nathan the Wise. Translated by 


R. Ditton Boyan, 


Crown 8vo. 


Is, each 


Lessing. Minnavon Barnhelm. Translated 
by Ernest Bett, M.A. 

|Molitre, Translated by C. Heron Watt. 
8 vols. The Misanthrope.—The Doctor in 
Spite of Himself.—Tartuffe.—The Miser,— 
The Shopkeeper turned Gentleman.—The 
Affected Ladies.—The Learned Women.— 
The Impostures of Scapin. 

Racine. Translated by R. Bruce Buswe t, 
M.A. § vols. Athalie.—Esther.—Iphi- 

enia.—Andromache.—Britannicus. 

Schiller. William Tell. Translated by 
Sir Tueopore Martin, K.C.B., LL.D. 
New edition, entirely revised. 

The Maid of Orleans, Translated by 
ANNA SWANWICK. 

— Mary Stuart. Translated by J. Metuisu, 

— Wallenstein’s Camp and the Piccolo- 
mini. Translated by J. CuurcHILL and 
S. T. CoveripGe. 

— The Death of Wallenstein. 
by S. T. CoLeripGe. 


Translated 


* * For other Translations from Modern Languages, see the Catalogue of 


Bohn’s Libraries, which will 


be forwarded on application, 
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Detailed Catalogue 


Elementary Botany. By Percy Groom, 
M.A., D.Sc., F.L.S. With 275 Illustrations, 
35. 64. 


Elementary Botany. By G. F.Arxinson, 
Pu.B. 6s... 


The Physiology of Plants. By Frepzricx 
Kerrpie, M.A. {In the Press. 


A Laboratory Course in Plant Physio- 
logy. By W.F.Ganone, Pu.D. 7s. 6d. net. 


The Botanist’s Pocket-Book. By W.R. 
Haywarpb. Revised by G.C. Drucr. 4s. 6d. 


An Introduction to the Study of the 
Comparative Anatomy of Animals. 
By G. C. Bourne, M.A., D.Sc. With 
numerous Illustrations. 2 Vols. 


Vol. I. Animal Organization. The Pro- 


tozoaand Celenterata. Revised Edition, 6s. | 


Vol. Il. The Celomata. 45. 6d. 

A Manual of Zoology. By Ricuarp Hert- 
wic. Translated by Prof. J. S. KinGsizy. 
Illustrated. 125. 6d, net. 

Injurious and Useful Insects. An Intro- 
duction to the Study of Economic Ento- 
mology. By Professor L. C. Miatt, F,.R.S. 
With roo illustrations. 35. 6d. 


: on Be 
Technological Handbooks 
Edited by Sir H. 


Specially adapted for candidates in 


Guilds Institute. 


Woollen and Worsted Cloth Manufac- 

ture. By Prof. Roperts BEAumMonT. 
[New Edition in preparation, 

Soap Manufacture, By W. Lawrence 
Gapp, F.I.C., F.C.S.° gs. 

Plumbing: its Principles and Practice. 
By S. Stevens HELLYER. §5. 

Gas Manufacture. By J. Hornsy, F.I.C. 5s. 


TECHNOLOGY 


sent on application 


An Introduction to Chemistry By D.S.. 
Macnair, Pu.D., 


Elementary Plereanie Ghewinary: By 
Professor JAMES WALKER, D.Sc. 35. 6d. 


i ag ee: to Inorganic Chemistry. 
By Dr. ALEXANDER SMITH. 45. 6d. net. 

Laboratory Outline of General Chem- 
istry. By Dr. ALexanpeR SmirH. 25. 6:. 

General Chemistry for Colleges. By 
Dr. ALEXANDER SMITH. 6s. 6d. net. 

A Text-book of Organic Chemistry. By 
Wm. A. Noyes. 6s. net. 

First Year’s Course in Practical 
Physics. By JAmes SINxciair. 15. 6d. 

Second Year’s Course in Practical 
Physics. By James Sincrair. 1s. 6d. 

Third Years Course in Practical 
Physics, 1s. 6d. 


| Practical Electricity and bier orien 


A First Year's Course. Evuior 
Steet, M.A, 2s. 

Turbines. By W. H. Stuart Garnett. 
&vo. 5,5, net. 

Electrons. By Sir Ouiver i D. Soy, 
F.R.S. 8vo. 65. net. 2 


mr 


the examinations of the City and 
Illustrated 


TRUEMAN Woop 


Cotton Spinning: Its Development, 
Principles, and Practice. By R. Mars- 
DEN 5s. 6a . 

Cotton Weaving: Its Development, 
Principles, and Practice. By R. Mars- 
DEN. Ios. 6d. 

Coach Building. By Joun Puitipson, 
M.Inst.M.E. 6s. 


-Dyeing and Finishin By G. H. Rees : 
BE Ore 4s. 6a. oi Bookbinding. By J. W. ZaEHNspoRF. 55. 
Printing. A Practical Treatise. By C, T.| The Principles of Wool Combing. By 

Jacosi. 45. 6d. HowarbD PRIESTMAN. 65, 
Music 


Music, A Complete Text-Book of. By | Music, A Concise History of. By Rev. 


Prof, H. C. BANISTER. 55, 


POLITICAL 


. G. Bonavia Hunt, Mus. Doc. 35. 64. 


ECONOMY 


Detailed List sent on application 
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MENTAL AND MORAL SCIENCE 


Psychology: An Introductory Manual for 
University Students. By F. Rytanp, M.A. 
With lists of books for Students, and 
Examination Papers set at London} 
University. 45. 6d. 

Ethics: An Introductory Manual for the use 
of Uniyersity Students. By F, RyLanp, 


5. 6d, 
Ethics. By Joun Dewey and James H. 
Turts. 8s. 6d. net. 


Everyday Ethics. By E. L. Casor. gs. net. | 
Logic. An Introductory Manual for the use 
of Uniy Sere Students. By F. Rytanp, | 


M.A. 45. 
The Principles of eal By Prof. H. A. 
AIkINS, PH.D. 6s. 6 


Au Introduction 7 the Study of 
Philosophy. By Avice OitrHam. 55. net. 


Handbook of the History of Phil- 
osophy. By E. Betrorr Bax. 535. 

History of Modern Philosophy. By R. 
FaLcKENBERG. Trans. by Prof. A. C. 
ARMSTRONG, 165, 

Bacon’s Novum Organum and Advance- 
ate of Learning. Edited by J. Devey, 

SS 

Hegel’s Lectures on the Philosophy of 
History. Translated by J. Stsres, M.A. 
Small post 8vo. 5s. 

Kant’s Critique of Pure Reason. Trans- 
lated by J. M. D. MEIKLEJOHN. 55. 

Kant’s Prolegomena and Metaphysical 
Foundations of Science. Translated by 
E. Betrort Bax. 55. 

Locke’s Philosophical Works. Edited by 
Jj. A.St. Joun. 2vols. 35. 6d. each. 


Modern Philosophers 


Edited by Professor E. HERSHEY SNEATH 


Descartes. The Philosophy of Des- 
cartes. Selected and Translated by Prof. 
H. A. P. Torrey. 65, net. 


Hume. The Philosophy of Hume. 
Selected, with an Introduction, by Prof. 
HERBERT A. AIKINS. 45. net. 


Locke. The Philosophy of Locke. By 
Prof. Joun E. Russetu. 4s. net 

Reid. The Philosophy of Reid. By E.. 
HersHey SNEATH, PH.D. 65, net. 

Spinoza. The Philosophy of Spinoza. 
Translated from the Latin, and edited with 
Notes by Prof. G. S. FULLERTON. 65, net. 


HISTORY 


Lingard’s History of Engiand. Newly 
abridged and brought down to 1902. By 
Dom H. N. Birt. With a Preface by 
Axssot Gasquet, D.D. With Maps, 5s. ; 
or in 2 vols. Vol. I. (to 1485), 25. 6d. 
Vol. II. (1485-1902), 35. 

A Junior History of England. By E. 
Nixon. Illustrated. 15. 6d. 

A Practical Synopsis of English Hist- 

ory. By Artuur Bowgs. Is. 

Strickland’s Lives of the Queens of 
England. 6 vols. 95s. each. 

*,* Abridged edition for the use of Schools 
and Families. 6s. 6d. : 

An Atlas of European History. 
Earte W. Dow. 6s. net. 

Medizval Europe, 395-1270. By CHar.es 
Bémoxtand G. Monop, Translated under 
the Editorship of Prof. G. B. Apams. 


By 


6s, 6d, net. 
Dyer’s History of Modern Europe. 4 
new edition. Revised throughout and 


brought up to date by ArTuuR Hassa.u, 
M.A. 6vols. With Maps. 35. 6d. each. 
The Foundations of Modern Europe. 


Life of Napoleon I. By Joun Hottanp- 
Rose, Lirr.D. 2vols. tos. net. 

Carlyle’s French Revolution, Edited 
by J. Hoxtanp Rosz, Litr.D. 3 vols. 
With numerous Illustrations. 155. 

Michelet’s History of the French Revo-— 
lution from its earliest indications to the 
flight of the Kingin 1791. 35. 6d. 

Mignet’s History of the French Revo- 
lution, from 1789 to 1814. 35. 6a. 

Gregorovius’ History of the City of 
Rome in the Middle Ages. Transiated 
by Annig HAmiLton. 8 vols. #3. 35. net. 
Also sold separately. 

Select Historical Documents of the 
Middle Ages, Translated and edited by” 
Ernest F. HENDERSON, PH.D. 55. 


Menzel’s pevory: of Germany. 3 vols. 
3s. 6d. each. 
Trans- 


Ranke’s su StOry of the Popes, 
lated by E. Foster. New Edition. 
Revised. 3 vols. 2s. net each. 

Ranke’s History of the Latin and 
Teutonic Nations. Revised Translation 
by G. R. Dennis, B.A. With an Introduc- 


By Dr. Emit Reicn. §5. net. 


tion by Enwarp ARMSTRONG, M.A. 6s. net. 


Foy other Works of value to Students of History, see Catalogue of Historical Books, 
sent post free on application 


ART 


*.* Messrs. Bell’s Catalogue of Books 


for Art Students will be sent to any 


addvess on application 


WEBSTER’S 
INTERNATIONAL DICTIONARY 


THE BEST PRACTICAL DICTIONARY OF THE ENGLISH LANGUAGE 


With a Supplement of 25,000 words and phrases 
THE BEST FOR TEACHERS AND SCHOOLS 


Rev. JOSEPH WOOD, D.D., late Head Master of Harrow School :—‘‘I have always 
thought very highly of its merits. Indeed, I consider it to be far the most accurate 
English dictionary in existence. For daily and hourly reference, ‘ Webster’ seems to me 
unrivalled.’* 

Rev. G. H. RENDALL, M.A., Litt.D., Head Master of Charterhouse School:— 
“During the last six months I have tested your dictionary by frequent use as occasion 
arose. It is a masterpiece of directness and compression, and the devices of type and 
niched pages dv much to assist speedy reference. When once their contents are realized, 
the Literary, Biographical, and Geographical Gazetteers appended at the end are an 
invaluable addition to one’s reference shelf.’’ 

Rey. J. GOW, M.A., Litt.D., Head Master of Westminster School :—‘‘ As | turn over 
the leaves and consider the amount of thought and of various labour that must have been 
expended on this extraordinary book, I cannot but think it at least as remarkable as the 
Pyramids or the Coliseum.” a 

Sir J. A. H. MURRAY, Editor of the Oxford English Dictionary :—“It is a wonderful 
volume, which well maintains its ground against all rivalson its own lines. The ‘ defini- 
tions’ or more properly ‘explanations of meaning’ in ‘ Webster’ have always struck me 
as particularly terse and well put; and itis hard to see how anything better could be done 
within the limits.” 

Professor JOSEPH WRIGHT, M.A., Ph.D., D.C.L., LL.D., Editor of the English 

Dialect Dictionary :—‘‘ The new edition of Webster’s International Dictionary is undoubtedly 
the most useful and reliable work of its kind in any country. No one, who has not 
examined the work carefully, would believe that such a vast amount. of lexicographical 
information could possibly be found within so small acompasse.” 
» Dr. T, J. MACNAMARA, M.P., says:—‘‘I have had it at my elbow during six weeks’ 
hard labour—professional and literary. How I got on without it before I can’t imagine. 
I have found it absolutely impregnable to the critical investigator anxious to detect short- 
comings. It is simply abreast of every development, whether in the field of literature, 
science, or art. No school and no teacher can afford to be without it.” 


** Send for ILLUSTRATED PAMPHLET, containing hundreds of othev 
Testimonials, and also Specimen Pages, Prices in all Styles of Binding, &c. 


Webster’s Collegiate Dictionary 


The largest abridgment of the International. Large 8vo. 1,116 
pages. More than 1,roo illustrations. 12s. net. Also an 
Edition de Luxe on Bible paper. 14s. net. And in leather 
bindings. 


Narrow 8vo. is. net. Also in Limp Leather. 2s. net 


Webster’s Little Gem Dictionary 
BASED ON THE “INTERNATIONAL” 


Tus little Dictionary will be found to be, within its own limits, a 
thoroughly sound and useful ‘‘word-book.’’ Its narrow shape makes it 
particularly suitable for carrying in the pocket. The appendices include 
a Gazetteer of the World, a Classical Dictionary, List of Abbreviations, 
Coinparative Weights and Measures, etc. 


LONDON: G. BELL AND SONS, LTD. 
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